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The latest development in Open Hearth Steel-making Practice 


YAY fe IL IL IMI AN IN 


Britain’s foremost builders of Steel-making Plant 
now offer the 


AAJA Oxygen Steel-making Operation 


This new steel producing technique has been incorporated in the furnace illustrated. 
It was invented and developed by Appleby -Frodingham Steel Company, and has already 
produced over } million tons of ingots. A second unit has now been commissioned. 

Outputs have been greatly increased with an average of five thousand tons of steel 
per week. 

This Furnace has now 90%, availability together with lower than normal refractory 
costs. 

As licensees we invite you to consult us for either converting existing plant or 
providing new furnaces incorporating the Ajax Oxygen Steel-making Operation. 


1 alas ake eR 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD. 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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IRON OXIDE FUME REMOVAL 
FROM DESEAMING PLANT 


An irrigated Holmes-Elex Electrical Precipitator preceded by a 
gas storage/wash tower cleaning exhaust air from the deseaming 
plant at the Rotherham Works of Messrs. Steel Peech & Tozer (Branch 
of the United Steel Companies Limited). The photograph inset 
shows the exhaust hood enclosing the deseaming plant 


The first electrical precipitator to operate 
on deseaming plant in the U.K. was installed 
by our Gas Cleaning Division at the Corby Works 
of Messrs. Stewarts & Lloyds Ltd. in 1954. 
A further installation was recently commissioned 
at the Bilston Works of the same company. 


£ C ELECTRICAL EQUIPMENT 


All electrical equipment used in conjunction with 
Holmes-Elex Electrical Precipitators 

is supplied by The Electric Construction 
Company Limited. 


W.C. Bale] St & CO. LTD. 


Gas Cleaning Division, Telephones: Huddersfield 5280 
Turnbridge, London: Victoria 9971 


Huddersfield Birmingham: Midland 6830 
€ 831 
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MAKING LARGE TIMKEN ser eres 


oi 
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THIS battery of Bullard high-precision 
grinders, the only one of its kind in this country, 
is installed at our Daventry factory which 
concentrates solely on the manufacture of large 
Timken bearings. 

These machines enable us to maintain the 
requisite high standard of geometrical accuracy 
which, coupled with the fine alloy steel and controlled heat-treatment 
processes, is the basis of the high load capacity and durability of the 
Timken tapered roller bearing. 

British Timken, Duston, Northampton, Division of The Timken Roller 
Bearing Company. Timken bearings manufactured in England, Australia, 
Canada, France and U.S.A. 


TIMKEN 


REGISTERED TRADE. MARK 


tapered roller bearings 


Under a comprehensive contract for the complete electrification of the new integrated 
steelworks of Empresa Nacional Siderurgica, ‘ENGLISH ELECTRIC’ supplied the first twin- 
drive in Spain. 

This drive is for a 42” hot reversing blooming mill and is rated at 7,000 h.p. (r.m.s.) with a 
speed range of 50/120 r.p.m. 


The contract also included the drives for two structural mills, each drive consisting of a 
double-armature single drive motor rated at 6,760 h.p. (r.m.s.) with a speed range of 
80/180 r.p.m. 


“ENGLISH ELEctrRIc’ have more than 50 years’ experience in the complete electrification of 
steelworks, including the installation of the first twin-drive in Europe over 25 years ago. 


— ELECTRIC 


steelworks equipment 


en 
THE ENGLISH ELECTRIC Company LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2 


Metal Industries Division, Stafford 
WORKS STAFFORD PRESTON . RUGBY BRADFORD . LIVERPOOL . ACCRINGTON 
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Our Pallet Service minimises the risk 


of damage in transit saves time 


Centre o yf attraction and trouble in handling. Particulars 


gladly sent on request. 


To the expert’s discerning eye, a centre brick made by 
Wraggs of Sheffield represents all that’s finest in casting 
pit refractory manufacture. In addition to perfect external 
shape and accuracy of dimensions, the smooth internal 
finish ensures that no refractory inclusions are picked up 
by the metal during pouring. 

These attributes stem from years of specialisation in the 
casting pit refractory field, in which Wraggs were pioneers. 
And they all add up to the solid reliability demanded by 


to-day’s busiest steelmakers. 


LADLE LINING BRICKS 
SLEEVES 
STOPPERS 
Wraggs of Shetheld so: 
IFRUMPET BELLS 
TRUMPET GUIDES 
7. ‘ i . " ‘ CENTRE BRICKS 
for reliable casting pit refractories eaten piehnenie: webind 
RUNNER BRICKS 


THOS. WRAGG & SONS (SHEFFIELD) LTD., LOXLEY, NR. SHEFFIELD. TELEPHONE: 343034 
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Illustration shows a 15° and 37” x 60” Reversing Four-high Cold Rolling Mill 


for soft, and alloy steel strip up to 50” wide. Maximum rolling speed | ,200 ft./min. 


Photograph by courtesy of Messrs. Richard Thomas & Baldwins Ltd 


W. H. A. ROBERTSON & CO. LTD., BEDFORD, ENGLAND 


Licensees for the building of Sendzimir Cold Reduction Mills and Planetary Hot Mills, Hallden Guillotine and Rotary 
Flying Shear Machines, and Torrington Metal Working Machinery. 
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CHEMICO GAS SCRUBBERS 


PEASE ANTHONY VENTURI: PEASE ANTHONY CYCLONIC:S-F VENTURI 


These versatile scrubbers have been installed in many plants 
throughout the world for the eliminating of atmospheric 
pollution, cleaning process gases and the recovering of valuable 
materials from gas streams by the wet scrubbing process. 


Write for illustrated Technical Bulletin No. 459 





CHEMICO GAS 6CRUBBERS 


CHEmMICO 





©GHEMICO 


CHEMICAL CONSTRUCTION (G.B.) LTD., 9, HENRIETTA PLACE, LONDON. W.I Langham 657! 
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CONTINUOUS HOT MILLS ... 
MEDIUM WIDE STRIP 


Supplied to: 


ee 
a Nies 


eve courtesy of Steel, rood ateanaae She: eid 


— ete 


THE Ke) EWY.« ENGINEERING COMPANY LTD. 
">" BOURNEMOUTH ENGLAND 
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INSTRUMENTS AND CONTROLS INSTALLED 
BY 


REAVELL-FAHIE LTD 





RANELAGH WORKS 
Reavell-Askania Regulators. Instrument 
IPSWICH shehinna tal naa alasniaael 
TELEPHONE: 52912 


Project studies and reports. 
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Choose your equipment 
from this new comprehensive range 


Kelvin Hughes ultrasonic flaw detection instruments and probes are 
available for all-manual, semi-automatic and automatic testing 
techniques. High performance and versatility are obtainable with 
this comprehensive range of competitively-priced equipment, designed 
for laboratory work as well as routine inspection schedules. Auxiliary 
units include Automatic Flaw Alarms, Depth Gauges, Probe Holders 
and Manipulators. 





DEB) TWo-CHANNEL FLAW ALARM 


eas LA 


This portable auxiliary unit, designed specifically for use with KELVIN 
HUGHES Flaw Detectors, provides automatic monitoring facilities which 
hitherto were obtainable only with larger, more expensive equipment. 
Significant defects are identified automatically and are indicated by 
warning lights and alarm devices. 

PRINCIPAL ADVANTAGES: 

@ Removes the onus of signal discrimination from the operator e Reduces 
operator fatigue e Reduces inspection time e Reduces inspection costs 
FECHNICAL FACILITIES: 

e Simultaneous examination of two independent regions in the material e Auto- 

matic indication of the presence of flaws within these regions @ Independent zy, gygw Alarm Unit weighs only 20 lb. (9.1 kg.) and the 
adjustment of the depth of each region under inspection e Independent adjust- = F/aw Detector only 28 lb. (12.7 kg.), thus a complete 
ment of the position of each region e Independent adjustment of the sensitivity semi-automatic inspection equipment, which can easilv be 
within each region. carried by a single operator, is now available 























Flaw Detectors, Marks 5F, 5AF. Flaw Detector Mark 6. Tro/ley Two-Channel Flaw Probes. Extensive development 
Portable instruments with similar mounted transportable equip- Alarm. For use with Mark by Kelvin Hughes has resulted 
hasic specifications. The SF is a ment, very powerful and versa- 5 instruments, a portable in a range of standard probes 
multi-frequency instrument for use tile for use with all types of auxiliary unit providing having either single, twin or 
with twin or separate type probes, probes and having an exception- senu-automatic) monitor- separate transducers, and a 
whilst the SAF, a single frequency ally wide frequency range and ing facilities which identify very high performance through- 
instrument, either 14, 24 or 5 Me/s high sensitivity. and give warning of signi- oul. 

1/ sc operates wih singte tvpe probe § ficant defects 


(Shown with Depth Gauge attach- 


Includes a Depth Gauge for use with all instruments and KELVIN & HUGHES (INDUSTRIAL) LIMITED 


which will measure thicknesses between 0.1 to 4 ins. with high Kelvin House, Wembley Park Drive, Wembley, Middlesex 
accuracy. Probe Holders with irrigation facilities for large ‘ ‘i 


surface scanning, and remote Probe Manipulators. 60-72 Kelvin Avenue, Hillington, Glasgow, SW2 


AUXILIARY EQUIPMENT 


KHPIA 
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News the full resources of 


_fectiomelt COMBINE 


TO GIVE YOU EVEN BETTER SERVICES 


Agreements made between the three companies ensure 
that the vast experience gained through the installation 
of over 2,800 Arc Furnaces by Demag and Lectromelt 
in steelworks all over the world is now freely available 
to G.W.B. 

Now it is possible, not only to obtain British built units 
supplied by G.W.B. incorporating the latest improve- 
ments in this field, but to be certain that the most 
favourable design of Arc Melting Furnace for a 
specified purpose can be selected. 


ALTERNATIVE ROOF AND SHELL: 

ELECTRODE CONTROL: . ' 

@Top charging furnaces 
with separately mounted 
lift and swing aside gear 
eliminating strain on the 
shell. 


© Static Amplifier 
®@ Rotating Amplifier 


e Hydraulic Top charging furnaces 


with roof fitted to roller 
mounted run-out gantry 


Bridge Type top charg- 
ing furnace with the 
shell running out from 
beneath the roof. 


Fixed Hearth or Rota- 
ting Type. 


A complete range of charging baskets is available to - 7 ay ~ aa G.W.B. 
suit all production requirements and shop conditions. ; . 
These are usually either of the clam shell type which 
requires no special tying device and can stand freely 
on the floor, or the drop-bottom type which is tied with 
rope and is arranged to rest on a stand. 


FOR ALL THAT IS BEST 
IN ELECTRIC MELTING AND 
SMELTING FURNACES 


bain. 


G.W.B. FURNACES LIMITED 


P.O. BOX 4+ DIBDALE WORKS - DUDLEY + WORCS. Telephone: Dudley 55455 
Associated with Gibbons Bros. Ltd. & Wild-Barfield Electric Furnaces Ltd. 
wB 
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CARBLOX 


» ARE THE 
WORLD’S 

} LARGEST 

~ MANUFACTURERS 
i) 3 


BLAST FURNAGE 
CARBON... 


@ Greater resistance to attack of iron 
and slag than any other refractory. 


Low after- action and increased h 4 lied 
eee aving suppite 


@ No deformation under a load of 


- es 
two rons to the square inch at  MQP@ Blast Furnace Linings 


@ Cold crushing strength about four 


times that of an ordinary firebrick. than any other Manufacturer - 


* Over 160 
Carblox Blast Furnace 
Linings throughout 
the world. 


for the WELL-WALL, BOSH AND HEARTH 


CARBLOX LIMITED, STORRS BRIDGE WORKS, LOXLEY 
Near SHEFFIELD. Telephone SHEFFIELD 343844 (5 lines 


of the MARSHALL REFRACTORIES GROUP of 


CARBLOX LIMITED 
now offer the TEMCO 
pattern chequer brick 
manufactured by our 
parent company, Thomas 
Marshall & Co, (Loxley) 
Ltd. This new brick 

has an effective brick 
mass of 99°%—much 
higher than any other 
type of chequer. Details 
sent on request 


companies 
CX5(R) 
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if the problem 


screening, 


profit by our 


FEEDER-GRIZZLY 


experience 


SHERWEN 
VIBRATING 
Lt) SV AD 4 


DOUBLE-DECK 
The G.E.C. manufactures a wide aenen 
variety of screening equipment 
both mechanically and electro- 
magnetically operated. Within this 
range is the most efficient and 
economical solution to your 
screening problem. Equally when 

considering completely new min-  quneree 
eral dressing plant the advantages oars 
of consulting The General Electric 

Company Limited of England are 

obvious. Their Fraser & Chalmers 

Engineering Works at Erith have 

over 60 years experience of mining 

evEcbehemcomebu: hare) ee 


& 6.Cc mineral dressing plant 


THE GENERAL ELECTRIC CO LTD OF_ENGLAND ERITH KENT 


A COMPLETE ADVISORY SERVICE 

From all over the world, samples of ore are continually arriving at 
the G.E.C. Laboratories for testing. Reports and 
recommendations from this source have earned an enviable 
reputation for thoroughness and reliability. 
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FOSTER 


MOTOR VALVE 


DRIVE UNITS 
(POSITIONERS) 


Valve unit type MVDUI! 
Operating two V-ported 
valves 


30 YEARS EXPERIENCE 


of the requirements of MVDU3! 


valve unit 


Automatic lemperature 
Control in the industrial field 


is embodied in these units. 





Extensively used for regula- 


FUNCTION TORQUE FULL STROKE 
SPEED 





ting fuel valves and voltage ' 
9 4 9 Two position, adjustable for minimum & 250” Ibs 75 Secs. 


maximum. 100° Ibs. j 30 Secs. 








regulators. Units have L 
. | Three position, adjustable minimum, normal | 250” Ibs. 75 Secs. 
uniform stroke movement | & maximum. soe 





for uniform impulses over | Four position, adjustable minimum, low normal, ” Ibs. 75 Secs. 
| high normal & maximum. 

whole range. | Two position automatic resetting primary mini- _ | 
mum & maximum limit switches and adjustable | ” Ibs. 75 Secs. 


REMOTE VALVE POSITION secondary minimum & maximum limit switches. | _ 
Th ion, adjustable mi & = 
INDICATOR CAN BE SUPPLIED | Three position, adjustable minimum & maxi | 2501p, | 75 Secs 


| 
6l Floating proportional control. | 250” Ibs 300 Secs. 


Ibs 30 Secs 





























Advt/WT/7F 
FOSTER INSTRUMENT CO. LTD. 
FOSTER LETCHWORTH, HERTS, ENGLAND 
Members of B.1.M.C.A.M., S.1.M.A. and S.1.R.A. 


Phone: Letchworth 984-5-6 Grams: Resilia, Letchworth. 
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Expansion in the use of oxygen in the Steel 
Industry emphasises the need and importance 
of On Site Tonnage Oxygen. 


Air Products fully integrated services will 
design and install a complete On Site Tonnage 
Oxygen Plant specifically planned to meet your 
present and potential oxygen demand. The 
plant can be leased from Air Products 

(Great Britain) Ltd., or the oxygen output can 
be supplied under contract at a fixed price. 


An Air Products On Site Tonnage Oxygen 
supply system ensures continuity and reliability 
of supply at consistent high purity at 

minimum cost. 


The engineering research and development of 
Air Products Inc. of America, the leading 
builders of Tonnage Oxygen Plants in the 
world, are now available through Air Products 
(Great Britain) Ltd., who will advise on any 
problem relating to oxygen/nitrogen 
production, low temperature plants, gas 
liquefaction or separation processes, 


Air Products 


(GREAT BRITAIN) LIMITED 


ST. GILES HOUSE . 49-50 POLAND STREET - LONDON - W.1 
Telephone: GERRARD 0616 (10 lines) 
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We specialise in the design and 
construction of 

Open Hearth Furnaces - Soaking Pits of 
all types - Continuous Multi-zone Bloom 
and Slab Re-heating Furnaces - Continuous 
Bogie type Ingot and Slab Heating Fur- 
naces - Furnaces for Aluminium Melting, 
Coil Annealing and Slab Re-heating - Forge 
and Heat Treatment Furnaces Stress 
Relieving Furnaces - Shipyard Plate and 


Bar Furnaces - Modern Lime Burning Kilns 


Oil Fired 


Continuous Billet Heating 


Furnace 








The above Furnace is for reheating 34 = 4 in. billets 12 ft O1n. 
long to rolling temperature. Specifically designed and zoned 
for efficient operation over a varying range of output up 
to a maximum of 25 tons per hour. Supplied to Samuel 
Fox & Company Limited, Stocksbridge Works, Sheffield, 
complete with electro-hydraulic pusher, side discharge 


pusher, extractor rolls and charging roller table. 


PRIEST FURNACES LIMITED : LONGLANDS : MIDDLESBROUGH 


also at TELEGRAPH BU 


HIGH STREET SHEFFIELD 


The last word in 
Furnace design 


F146 
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Terra-cotta Kylix Ancient 


Greek workmanship around 520 B. ¢ 


Something special... 


The pride of the craftsman in his skill results 
in a perfection that is ageless. 
Here at Consett we are proud that time serves only 
to increase our reputation as producers of fine quality 
mild and special steels for particular applications. 
We have recently produced a most interesting and 
informative booklet — “Steels for the job” 


which we think you should read. May we send you a copy ? 


STEEL FROM © 


CONSETT IRON COMPANY LIMITED - CONSETT - CO. DURHAM 
Telephone: Consett 341 (12 lines) Telegrams: Stee! Phone Consett 





Our Technical and Research Department will also welcome enquiries from any whose problem is 
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Mathematical Juggling ? 


Quarts out of Pint Pots? 


call it anything you please, but it’s quite a sound proposition 
when you apply it to furnaces and furnace operation. Here are 
some of the facts. With cheaper oxygen, liquid fuels, improved 
furnace design, the new type basic, silica and high alumina 
refractories, furnaces now produce at faster rates. So much so, 
that THREE furnaces now produce the output of FOUR furnaces 
ten years ago. Having made our point, may we remind users of 
refractories everywhere, that the comprehensive research, 
development, service and vast manufacturing facilities of the 
GR organisation are fully geared to the requirements of modern 
steelmaking, providing new and interesting opportunities to 


plan ahead for still greater and more efficient production. 


Everything in Furnace Linings \U 


GENERAL REFRACTORIES LIMITED GENEFAX HOUSE SHEFFIELD 10 SHEFFIELD 31113 


18 JOURNAL OF THE IRON AND STEEL INSTITUTE 








December, 1959 


THe 


MIRACLE 
OF 
SILENT S 


OUND 


Ultrasonics—sound waves so short that they are lost 
forever to the human ear. 

Yet they have their uses. At ‘A.W.’ for example they 
help to guarantee that Rolls are absolutely free from 
internal ruptures, cavities or other defects prejudicial 
to perfection. 

These very high frequency waves are sent through each 
Roll and the time of their reflected return is measured 
electronically: Should the waves encounter even the 
smallest crack or cavity they will be reflected prema 
turely and pin-point any flaw with accuracy. 


07 Eo }-7 —3 Eo) aa fo) i 


THE. ULTIMATE IN STEEL SUPKEMAC, 


Armstrong Whitworth (Metal Industries) Ltd, 
Close Works, Gateshead upon Tyne 8. 
Tel: Gateshead 71261 


Subsidiary Company 
Jarrow Metal Industries Ltd, 
Western Road, Co. Durham 





4dvertisement 








The Vespa Story 





“Out of darkness 
cometh light” 

Post-war Italy was bankrupt 
physically, politically and economic- 
ally it was a scene of desolation. 
Yet it was in this unprepossessing 
environment that Dr. 
Piaggio in Genoa started an enter- 
prise which has revolutionised post- 
war personal travel throughout the 
world. Within months of 
Mussolini’s mutilation, he had pro- 
duced over two thousand of the now 
world-famous Vespa Motor Scooters 
Within ten years he was to make a 
million. Now, the Italian Vespa 
Company employs more than 4,000 
workpeople and the robust little 
Vespa has completely democratised 
personal transport. Workmen in 
factories, doctors on their rounds, 
bankers, stockbrokers and film stars 
in every country are all proud Vespa 
owners. In fact, the Vespa has 
eradicated motor car snobbery and 
made tens of thousands of women- 
folk motorists for the first time. 
At home, pre-war, the 
Douglas was famous in the motor 
cycle world, but in the immediate 
post-war years this famous Douglas 
Company at Bristol had fallen on evil 
times. It was in the hands of the 
receiver when Claude McCormack, a 
Coventry Motor Engineer, took over 
what seemed an insuperable task of 
rehabilitation. By whilst 


economic 


twelve 


chance, 


Fig. 2. A view of the new industrial gas show- 
room opened by the South Western Gas Board. 


20 


name of 


* Fj Ly 
t af si 


holidaying in Italy, he saw the Vespa, 
and although in charge of a bankrupt 
firm he nevertheless persuaded the 
then well-established Italian Vespa 
Company to grant manufacturing 
rights to Douglas. The Vespa brought 
success to the bankrupt Douglas 
organisation; the jobs of more than 
a thousand people were saved; bank 
overdrafts were repaid; shareholders 
realised unhoped-for prices for shares 
worth previously only a few coppers, 
and the Douglas Company became 
worthy of purchase by the powerful 
Westinghouse Brake and _ Signal 
Company Ltd. Thus the birth of the 
British Vespa took place also in an 
environment of economic desolation. 
Now the Douglas Company at 
Bristol employs nearly 2,000 people 
and the output of Douglas Vespas 
has topped the 100,000 mark. Quite 
recently the ‘Financial Times’ 
reported that the domination of the 
United Kingdom scooter market by 
imported European models looks like 
ending. United Kingdom production 


has increased 100°, in the past 
twelve months and imports only a 
quarter, whilst British exports to the 
United States, the Commonwealth 
and Scandinavia are expanding. If 
any proof is required that trials and 
tribulations inspire mankind to pro- 
digious effort, surely the Vespa story 
is a pertinent example. 

At Kingswood there is a modern 
Vespa production line modelled on 
the motor car industry. Large presses 
stamp out the framework and over- 
head conveyors take the chassis and 
components to the paint and assem- 
bly shops. 

However, the Vespa’s attractive 
colour coat serves as a protective 
mantle to the robust and reliable 
transmission and_ braking 
systems which lie beneath. The con- 
struction of the components for these 
systems presents many problems for 
the metallurgist. Most of them 
depend upon heat treatment, car- 
burising, tempering, etc., which 
demand very close time, temperature 


pow —F 
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schedules. For this reason most of 
the furnaces are on automatic tem- 
perature control where thermo- 
couples measure the temperature and 
transmit an electrical signal to con- 
trol pyrometers which operate valves 
in the gas supply according to the 
measured temperature. This ensures 
that the temperature never varies 
from the close limits necessary for 
correct heat treatment which largely 
determines the life of the components. 
The Douglas Company uses town gas 
supplied by the South Western Gas 
Board for melting, hardening, tem- 
pering and carburising as well as 
stoving the synthetic paint finishes. 
For these purposes town gas is the 
most suitable fuel because its declared 
calorific value lends it well to precise 
automatic control. Other advantages 
are, of course, that there are no 
interruptions for fuel deliveries, and 
the gas meter provides the simplest 
and cheapest form of fluid fuel 
costing. 

In the foundry gas is used for core 
drying, and aluminium alloy melt- 
ing is carried out in three gas-fired 
melting furnaces, the molten metal 
being used for the gravity die-casting 
of the light alloy components. Crank- 
shafts, gears, etc. require special heat 
treatment to fit them for their arduous 
life, and in the Carburising Shop 


ee! | 


The standard of finish on_ the 
Douglas Vespa is extremely high 
The chassis, mudguards, etc. having 
been assembled, stress-relieved and 
filled, pass on conveyors into the 
finishing shop. After besng sprayed 
with a number of priming and 
finishing coats of paint the com- 
ponents pass, still on conveyors, into 
a gas-fired infra-red paint stoving 
oven which was specially designed to 
suit the awkward shape of the chassis, 
thereby ensuring that each part of the 
painted 
heat. 
the fuel because it lends itself more 


surface received adequate 


Again town gas was chosen as 


easily to the close time temperature 
schedules required to cure the modern 
synthetic paints 

Undoubtedly the 
Vespa Scooters has benefited from 


large output of 


the close co-operation between the 
South Western Gas Board, the equip- 
ment suppliers and the Douglas 
Company. As part of its service to 
industrialists in the South West the 
South Western Gas Board has 
recently opened an Industrial Gas 
Showroom where factory executives 
can inspect working examples of 
infra-red tunnels, natural draught 
oven furnaces, muffle furnaces, recir- 
Anyone can 


culating ovens, ete. 


bring along the components in which 


they are interested and try them 


hl HD 5 


Seed Loan 
—_ 


a 


Fig. 3. Gas-fired paint stoving oven for Vespa parts including chassis, lamp housings, steering 
columns with mudguards, engine wings and fan cowlings, installed at Douglas Engineering 
(Kingswood) Ltd. 


there are three gas-fired muffle fur- 
naces as well as a high-speed tem- 
pering furnace. Other non-ferrous 
components are treated in gas-fired 
salt bath furnaces. 


December, 1959 


out with the equipment in advance 
of purchase. A small pottery kiln 
is in great demand by schools in 
the district, and examples of decor- 
ated and glazed pottery reflect high 


Advertisement 


Fie. « view of the gas-heated core drving 
in the found of Dougla 


wood) Ltd 


installation 


Lnvineerine (Kings 


credit not only upon the schoolboys 
and girls but upon. the 
time temperature schedules obtain- 
able with town gas in a relatively 
In addition, there 


precise 


inexpensive kiln. 
is a wide burners 
together with ancillary 
such as flame protection and ignition 
systems where automatic tempera- 


ture control figures prominently, 


range of gas 


equipment 


This Industrial Gas Showroom ts one 
positive example whereby the Gas 
Industry through its Industrial Gas 
Officers at the Area Gas Boards is 
serving industry—these officers from 
all over the United Kingdom meet 
regularly 
so that any manufacturer approach- 
ing any Area Gas Board has at his 
disposal the pooled knowledge 
throughout the country in 
4,000 different trades and industries 
served by gas. One practical result 


to discuss developments, 


some 


of this service is reflected in the 
Douglas plant at Kingswood, Bristol 
and the name of Douglas is in 
turn reflected in the ever-increasing 
market for its ever popular and 
glamorous Vespa Scooter 


Scottish Gas Board, Edinburgh 
Northern Gas Board, Newcastle-upon-T yne 
North Western Gas Board, Mancheste: 
North Eastern Gas Board, Leeds 

East Midlands Gas Board, Leicester 
West Midlands Gas Board, Birmingham 
Wales Gas Board, Cardiff 

Eastern Gas Board, Watford 

North Thames Gas Board, London, W.8 
South Eastern Gas Board, Croydon 
Southern Gas Board, Southampton 
South Western Gas Board, Bath 


The Gas Council, 1 Grosvenor Place, 
London, S.W.1, 





NE W 
‘ACHESON’ 


TRADE MARK 


16", 14° and 12° diameter ‘*Acheson’”’ 
Graphite Electrodes with taper jointing 
S L B C T R 0 p FE S have now been introduced to join the well 


established 20° taper jointed electrodes. 
The new 16" diameter electrode has a 
nipple with a major diameter 8}" and 
N 0 ye length 12". This means a thicker socket 
wall all round in addition to the extra 
protection and life given’ to the socket 
A V A i L A B L rt by the 1 in 6 taper. The new 14’ diameter 
taper electrode also gives a_ thicker 
socket wall and is machined to take a 
nipple 8” at the major diameter and 10" 
long. Similarly the new 12” taper elec- 
trode is machined for a nipple’7" maxi- 
mum diameter and 83” long. 


For maximum security and tightness of 
joints the threading of nipple and socket 
is four threads per inch machined to fine 
tolerances to ensure perfect matching of 
tapers. 


Full information about these three 
important additions to the 
** Acheson” range can be obtained 
from British Acheson Electrodes 
Limited, Wincobank, Sheffield 
(Tel: Rotherham 4836). 


ACHESON 


TRADE MARK 


GRAPHITE ELECTRODES 


The term ‘ACHESON’ is a registered trade mark 
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CLEAN GAS 























. RECOVERED MATERIAL 
>. 


You can't afford smoke nowadays — it’s bad for you and it’s bad for other people 
too. For clean air you need the very best in electro-precipitation. That is what 
our extensive research and development resources, backed by unrivalled experi- 
ence, can give you. Pollution from the chimneys of power stations, iron and steel- 
works, chemical plants and other industrial plants all over the world has been 
cut to a minimum by our high-efficiency electro-precipitation. It’s time your 
chimneys, too, gave up smoking! 


HIGH-EFFICIENCY ELECTRO-PRECIPITATION BY 


Sitmon-Carves Ltd & 


STOCKPORT, ENGLAND 


and at CALCUTTA JOHANNESBURG SYDNEY . TORONTO 
$C217 
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For 70 years, we have made steady improve- 
ment in the sintering process our business, and 
each sinter plant we design and install incor- 
porates the latest developments in_ sintering 
technique 

At many new sinter plants, including those at 
Barrow Ironworks, Consett Ironworks, the 
Iron and Steel Corporation of South Africa, 
Cockerill-Ougrée (Belgium) and the Sociéte 
Métallurgique de Normandie (France), a new 
Huntington Heberlein cooler has increased the 
efficiency of the sinter process. High quality 
sinter is being cooled in 20 minutes from 600°C 
for transmission on normal belt conveyors. This 
cooling is achieved by forced circulation from 
cold air fans which work at very low power 
consumptions 

Associated in the U.S.A. with Koppers Com- 
pany Incorporated, our other specialities in- 
clude: Ore Dressing Plants, High Intensity 
Magnetic Separators, Herreshoff Furnaces and 
Badische Turbulent Layer Roasters 





The feed rate 
control panel 


at Barrow 








CONTINUOUS SINTERING PLANTS BY 


Huntington, Heberlein & Co. Ltd 


Simon House, 28-29 Dover Street, London, W.1. Telephone: Hyde Park 8191. Telex: 2-3165 Telegrams: Innovation Wesphone London Telex 


Commonwealth Representatives Simon-Carves (Africa) (Pty) Ltd: Johannesburg Simon-Carves (Australia) Pty Ltd: Botany, N.S.W. 
HH29 Simon-Carves Ltd: Calcutta Simon-Carves Ltd: Toronto 
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A junction chamber 
on an early 3-phase 


distribution system ? 


The roof of 


a reheat furnace ? 


A new kind of 
resilient foundation 
for a press ? 


Number two is the right answer. It is part of the monolithic roof of a reheat furnace at the Margam works of the Steel 
Company of Wales, immediately before the refractory was placed. 

The special anchor bricks hanging from the R.S.J’s are secured by heat-resisting clips and will provide support 
through the full thickness of the refractory lining. 

This roof was cast in ““TRI-MOR” High Temperature Castable. It is a good example of the type of furnace lining 
which “‘TRI-MOR” refractories and Morgan’s whole-hearted belief in monolithic structures have made possible. 
Some of the most usefulof the“‘TRI-MOR’” refractories are: 


TRI-MOR Standard Castable 


Wty 
| 


TRI-MOR High Strength Castable 


Wi} 
INN 


= NT 


TRI-MOR High Temperature Castable 


MORGAN 


efractories Ltd 


TRI-MOR High Temperature Mouldable 
TRI-MOR Dense ‘Guncrete’ 
TRI-MOR Insulating Castable 
TRI-MOR Insulating ‘Guncrete’ 


MORGAN REFRACTORIES LIMITED, 
NESTON, WIRRAL, CHESHIRE. TELEPHONE: NESTON 1406 


{| 
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More protection for 


hands and machines 





TRIUMPHS OF SHELL RESEARCH 


New Shell Dromus Oils 


Most modern soluble cutting oils contain phenolic 
compounds used as coupling agents between the 
oil and the emulsifier, for better blending and 
easier mixing. These phenolic compounds can 
cause skin irritation, especially where modern high- 
speed machines are used and the emulsion can 
concentrate, through the evaporation of water, 
above the safety level. 

Shell research chemists have been working on 
this problem, which has been causing some con- 
cern to Management. After considerable research, 
the Shell Dromus Oils have been reformulated and 
these new cutting oils now produce bland emul- 
sions, which considerably reduce the risk of skin 
trouble to operators. 

The real difficulty was to find a newcoupling agent 
to replace the phenolic compounds, and Shell finally 


The Research Story 


Shell chemists in the U.K., in Holland and in the U.S.A., prepared 


used what their chemists know as a higher fatty 
alcohol complex. This solved one problem, but pres- 
ented another. The new coupling agent was volatile 
at the high temperatures normally used in blending 
processes. Further research found a solution to this 
problem by designing and installing new plant. 
The new Dromus Oils are every bit as efficient as 
before and cost no more. They put Management 
in the welcome position of being able to minimise 
working hazards at no extra cost. And machine men 
need no longer be so worried about skin troubles. 
The moral of the story is that Shell research 1s 
supremely applicational. The centre at Thornton 
is always ready to work with even the most special- 
ised sectors to produce the right oil for the job. 
If you and your organization have any major 
lubricating problems, it pays to get in touch with 
your local supplier of Shell Industrial Lubricants 


and examined hundreds of experimental soluble oils, and established 
that certain combinations of fatty alcohols could be used in place of 
phenolic compounds with no loss of efficiency. They set to work to 
discover the best combination and developed a higher fatty alcohol 
complex which fitted exactly. Then they realised that to blend this new 
coupling agent into soluble oils would require special plant and new 
blending techniques. 





Exhaustive testing of blend stability, emulsion stability, anti- 
corrosion and machining properties led to selection of the most 
promising blends. A pilot plant was set up to produce batches of 
these for use in heid trials. 

This field testing and final development proceeded for two years 
whilst production plants were erected at points so chosen as to give the 
most economical and rapid delivery throughout the United Kingdom 


CO Ce rs ss  - 


new E) DROMUS SOLUBLE CUTTING OILS 


another proof of Shell leadership in lubrication 


as & SCs . cs 
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The heat-shock resistance of Vitreosil ensures 


accurate thermo-couple temperature readings A BRITISH 


without the slightest risk of contamination in 


molten steel. The cost of Vitreosil Dipping PRODUCT 


Tubes, from a few pence each, is negligible in 


relation to the loss incurred in a sub-standard SERVING STEEL 


casting. Full list of sizes and prices on request. 





THE THERMAL SYNDICATE LTD. 


P.O. BOX No. 6, WALLSEND, NORTHUMBERLAND. Tel. Wallsend 6-3242/3. 
LONDON: 9, BERKELEY STREET, W.1. Tel. Hyde Park 1711/2. 
Sole Distributors for Dipping Tubes in the United Kingdom 

THE AMALGAMS CO. LTD., TINSLEY PARK ROAD, SHEFFIELD, 
LAND PYROMETERS LTD., QUEENS ROAD, SHEFFIELD, 
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Flying Shears 


Designed by the Engineering Department of Guest, 
Keen & Nettlefolds (South Wales) Ltd., and made by 
B. Thornton Ltd., Turnbridge, Huddersfield. 

We design and manufacture: 

Equipment for Coke Ovens, Blast Furnaces and 
Open Hearth Plant. Rolling Mills for the Ferrous 
and Non-Ferrous Industries and Rolling Mill 
auxiliaries. Plate work. 





Bogies of all kinds for carrying light or heavy loads. 
General Engineering work of various kinds. 

We shall be glad to quote against your 

requirements and specifications. 


B. THORNTON LIMITED 


Turnbridge, Huddersfield. Phone. Huddersfield 7541 
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Make in the most comprehensive plant of any 


steel foundry in the British Commonwealth 


Cast steel corrugated Slag Pot, 
weight approximately 10 tons. 


STEEK:L CASTINGS 


up Lo 1835 toms and covering the requirements of 


all branches of industry. Repetition work includes numerous types of castings for 


railway rolling stock, for the electrical industry and general engineering. Mass 


produced castings are supplied in all weights up to § tons. 


a rr 6 eh Op) PS 
youn = —_————| MASS PRODUCTION 
esate sanimapemnetiels mass Peo 


- 
ENGLISH STEEL CASTINGS CORPORATION 
lm? e 
River Don Works, Sheffield 
A wholly owned subsidiary of English Steel Corporation Ltd 
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A BUSY TECHNICAL MAN 
can stillkeep UP-TO-DATE 


] 


Poo much to read ind too little time? Phe answer 
THE NICKEL BULLETIN, proved friend of many 
past thirty-odd years. This invaluable monthly journal 
in abstract form, new research, new processes, new 
materials in every industrial field. Its contents 

are drawn from learned societies’ and official 

publi ations and the technical press all 
over the world. Full details of original 


source are given. 


Save tine by read 


THE NICKEL BULLETIN 


each month 


Write now for a copy of THE NICKEL BULLETIN 
Please send me a sf TTT p) f your free pub cation 


THE NICKEL BULLETIN 


NAMI 


ADDRESS 


THE MOND NICKEL COMPANY LIMITED 


THAMES HOUSE + MILILBANK + LONDON SWI 
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JOSEPH ADAMSON 
ELECTRIC OVERHEAD TRAVELLING CRANES 





The Adamson 50/10 ton crane is the third of a series 
of new design supplied to Richard Thomas & Baldwins 
Limited, Ebbw Vale Section. Features of the crane 
include monolithic construction of the crab and the 
elimination of castings by mild steel fabrication of the 
hoist barrel and bottom block. The cab is of particular 
interest as it incorporates the most modern type of 
seat unit ensuring maximum vision and ease of control. 
Joseph Adamson electric overhead travelling cranes can 
be supplied to all specifications including cranes suited 
to the most exacting 24 hours-a-day process work. 








* 


a view of the cab showing 
the seat control unit. 


soerw ADAMSON & CO. LTD. 
OoO.BOKXK 4 H Y DE S mes Hig € 
in association with 
Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C.3 
Horsehay Co. Ltd., Wellington, Salop 


THE ADAMSON GROUP 
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by Newton Chambers 












RIGHT 275 ton capacity Steel Casting Ladles for John Summer 








me 
=e * 
_—. CHAMBERS bring to the service 

of the steel industry years of specialist 

experience in the design and manufacture of 

heavy steelworks plant and equipment, and 


are keeping abreast of modern requirements 





by their own developments and by entering 
into arrangements to manufacture new types 
rien of plant developed overseas. 
i: Recent extensions to our shops, with the 
provision of new equipment, enable us to 
make even larger, heavier and more intricate 
fabrications. Today, we are one of the largest 
suppliers of steelworks ancillary plant, includ- 
ing ladles up to 300 tons capacity. 


Slag Ladles and Carriages 
Hot Metal Ladies and Carriages 
Casting Ladles and Carriages 
Ingot Casting Cars 
Ingot Transfer Cars 
Special Transport Equipment 
: a = Gas Cleaning Plant (Bischoff) 
, ee ee Pe ne Pig Casting Machines 
x Recuperators and Heat Exchangers 


~ ales | ems ; | : “a 
' Chambers 
ENGINEERING DIVISION 





eae: Bt a 


ABOVE Two Bogie type Ingot Casting Cars supplied to the Steel Co. of Wales 
BELOW A 150 ton Hot Metal Receiver supplied to Brymbo Steel Works Limited 
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Pressed brick being 
hfted from the die 


PRESSING PROBLEM SOLVED 


Pickford Holland install the latest hydraulic presses 
for standard and special shapes 


Refractory bricks today must be ab- 
solutely accurate in size and shape. 
These qualities, combined with unerring 
consistency in texture and performance 
are achieved by Pickford Holland through 
the medium of the most modern plant 
and equipment. 

In Pickford Holland works, the very 
latest crushing, grinding and mixing 
plant, powerful hydraulic presses and 
continuous tunnel firing kilns have been 
and are being installed. Rigid control of 


PICKFORD HOLLAND 


the various processes is strictly observed, 
and the finished bricks are carefully 
inspected and tested before being des- 
patched to the consumer. 

More and more Pickford Holland re- 
fractory bricks are being supplied to steel 
and other industries throughout the 
world and the demand still grows. This 
surely points to the success of this policy 
of plant modernisation and is a tribute 
to the lasting service that these bricks 


Refractory Bricks 


Consistent in Size. Shape, Texture and Performance 


PICKFORD HOLLAND & CO. LTD., 381 FULWOOD ROAD, SHEFFIELD 10. TELEPHONE: 33921 
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... but dependent so much upon the unspectacular 
the platinum :rhodium-platinum thermocouple, which 
plays a vital role in all high-temperature processes where 


accurate measurement is essential to exact control. 


Simple, robust, consistent, the thermocouple is to both 
industry and research a means without equal of precise 
high-temperature determination. 


Information regarding the properties of the platinum metal 


and their industrial application 1s freely available. 


Johnson <i Matthey i oe 
. eee ee. 


NOBiE METAL THERMOCOUPLE 


JOHNSON, MATTHEY & CO., LIMITED, 73-83, HATTON GARDEN, LONDON, E.C.1}. Telephone: Holborn 6989. 
Vittoria Street, Birmingham, |. Telephone: Centra! 8004 75-79, Eyre Street, Sheffield, 1. Telephone: 29212 


1.91 
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HOT ROLLED STEEL BARS 


Round ¢* Square ¢ Flat 
Ferro-Concrete Bars bent to Specification 


HOT ROLLED STEEL 
HOOPS AND STRIP 


Coils or cut lengths 


COLD ROLLED 


Speciality: 


STEEL STRIP VERY HEAVY 


in all qualities including CONTINUOUS 


Special Deep Stamping LENGTH 
in cut lengths or coils COILS 
Electro-Galvanised Strip 


THE WHITEHEAD IRON & STEEL CO LTD 
Phone: 6540/1 (P.B.X.) NEWPORT MON Grams: Whitehead Newport 


LONDON OFFICE BIRMINGHAM OFFICE GLASGOW OFFICE MANCHESTER OFFICE 


STEEL HOUSE KING EDWARD HOUSE 50 WELLINGTON STREET, CHRONICLE BUILDINGS 
TOTHILL STREET, S.W.1 NEW STREET, BIRMINGHAM, 2 GLASGOW, C.2 MANCHESTER 


Telegrams Telegrams Telegrams Telegrams 
WHITEDSTEL, PARL, LONDON WHITEDSTEL, BIRMINGHAM WHITEDSTEL, GLASGOW WHITEDSTEL, MANCHESTER 


lephone Telephone Telephone Telephone 
WHITEHALL 2984 MIDLAND 0412-3 CENTRAL 1528 BLACKFRIARS 1603-4 
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HOLSET FLEXIBLE 
Rubber Block COUPLINGS 


for ROLLING MILL 
MAIN DRIVES and 


Mill Motor Coupling 


all AUXILIARIES ot 2009 


CHARACTERISTICS OF 
HOLSET COUPLINGS 


@ Can accommodate substantial angular and parallel 
misalignment. 


@ Absorb shocks and operate noiselessly 
under any conditions. 





With a multi-row arrangement of the blocks, Holset 
Flexible Couplings can have a small diameter 

and, therefore, a lower WR? value than any 

other torsionally resilient coupling. 


Do not create any end thrust on the bearings 
of the connected shafts. 


@ Provide electrical insulation between the 
driving and driven machines as there is 
no metal to metal contact. 


Do not require lubrication or maintenance of any kind. 


Installation of Holset Flexible Couplings is 
simplicity itself. As there are no spigots, 
removal of the bolts permits vertical lift 
of the driving and driven machines. 


The design is consistent throughout the range 
of standard sizes which extends to couplings 
with a torque capacity of 400 metre tons. 


ee AACA cncinccnme co. ux 


TURNBRIDGE HUDDERSFIELD. 
Telephone : Huddersfield 7480 Telegrams: Holset, Huddersfield 


Main drive Coupling. 21,000 h.p. at 40 r.p.m. 


€A385/! 
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ANOTHER GOOD REASON FOR CHCGOSING 


AED 


GERMANIUM 
POWER RECTIFIERS 


Immediate availability in quantity to meet the demands 
of large-scale production—this is just one reason 

why A.E.I. germanium cells are of special interest to 
designers and manufacturers of modern 

power rectifier equipment. 


* More efficient than any other form of 
power conversion 


* Robust and reliable—require no maintenance 


* Compact, and readily built up into 
rectifier equipments 


* Highly competitive in price 


Any voltage and current output can be obtained 
from simple series parallel arrangement, 
with single- or multi-phase connection. 


Write for further information 

and technical advice to 

Power Rectifier Sales Department, 
Rughy. 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


HEAVY PLANT DIVISION RUGBY AND MANCHESTER, ENGLAND 
AS35! 
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Accurate 
temperature control 


é 





The measurement and control of high 
temperatures ts of fundamental importance 
in the manufacture of high quality steels, 
and platinum and platinum-rhodium alloy 
thermocouples have become the accepted method 
of exercising such control at all stages in the 
making of fine steels. 

The manufacture of precious metal thermo- 
couples demands raw materials of the highest purity together with strict 
scientific control at every stage of processing and testing. Thermocouples 
manufactured by the Baker Platinum Division of ENGELHARD Industries 
Ltd., have been proved to be of the highest possible quality, conforming in 
every respect to the relevant requirements of B.S.1826:1952 and B.S 
1041 :1943 

Continued research by Engelhard Industries in the field of high temperature 
pyrometry has resulted in two recent developments: 
THE INTEGRAL SHEATH-THERMOCOUPLE, which has a diameter 
in the order of i in. and combines compactness, flexibility and resistance 
to thermal shock to an extent unattainable with conventional sheathed 
assemblies. 
‘FIBRO’ THERMOELEMENT PLATINUM, which maintains high 
strength and ductility after long periods at high temperatures whilst retaining 
all the thermoelectric attributes of normal thermoelement quality platinum 


52 HIGH HOLBORN - LONDON 
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A view of the electric soaking pits at the 
works of The Consett lron Company 
which are controlled by means of 95% 
platinum—§ rhodium versus 80 


platinum—20°, rhodium thermocouples 


BAKER 
PRECIOUS METAL 
Thermocouples 


2 


BAKER PLATINUM DIVISION 


Telephone CHAncery 8711 





CONTINUOUS BILLET REHEATING FURNACE WITH TYPHOON BURNERS 


HOON 


ROTARY FLAME GAS BURNERS 


TYPHOON GAS BURNERS ENSURE INTIMATE OTHER 

MIXTURE OF GAS AND AIR - THE ABSOLUTE aseaaiaaae 

MINIMUM OF SPACE - HIGHEST POSSIBLE MORGAN GAS MACHINES - SOAKING 

FLAME TEMPERATURE - ACCURATE REGU- 

LATION AND ABSOLUTE CONTROL OF 

FURNACE ATMOSPHERE - INCREASED OUT- 
PUT WITH LESS FUEL 


Equally suitable for crude producer gas, blast furnace, 


PITS (Isley Controlled) - MILL FURNACES 
HOT METAL MIXER CARS - MORGAN AIR 
JECTORS - NASSHEVER CONTINUOUS 
BRIGHT ANNEALING FURNACES 


(Sole Licensees) 
coke oven, mixed or town gas 


THE INTERNATIONAL CONSTRUCTION co. LTD. 


(Successors to Julian Kennedy, Sahlin & Co., Ltd.) 


56 KINGSWAY - LONDON - W.C.2 


Telephone: HOLBORN 1871-2 Telegrams: SAHLIN, WESTCENT, 2 LONDON 
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INSULATION of CORE STOVES 
ENAMELLING 
OVENS etc. 


This 


DATA 


may lower 
your costs 


The use of Therbloc Mineral Wool Slabs (14/16 ibs. paint booths, S.R.10 (9/10 Ibs. per cu.ft. density) is 
per cu.ft. density) as a backing insulant for interface an extremely valuable material not only for main- 
temperatures of up to 815 F. is well established in taining temperatures and reducing fuel bills but 
the furnace industry. However where lower tempera- also to make working conditions more acceptable to 
tures are involved, for example, core stoves and operators. 


SEND COUPON FOR YOUR COPY 


a he he he he he he 


COUPON for Data Leaflet No. 10 
To Stillite Products Ltd., 15 Whitehall, London, S.W.1 


NAME 


(Regd. Trade Mark 


STILLITE PRODUCTS LTD. ADDRESS 


ncorporating Jones & Broadbent Ltd 


1S Whitehall, London S.W.!1 WHitehall 0922-7 
and 231 St. Vincent St., Glasgow, C.2 Central 4292 


Just attach this coupon to your letterhead 


yPwvveveyeyyyvyv YY VY... 
vvvvVvVvVvVvVvVvVvVvVvVvVvVY 


vvvvvVvVvVvVvVvVvVvVvVvVvVvVvVvVvVvVvVvVvVvVvVvVvVY 
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Otess Relieving Furnaces 


We have a wide experience 
in the design and installation of 
large bogie hearth furnaces for the 
general heat treatment of fabrications. 
alloy steel castings and ingots. 
Capable of taking loads up to 250 tons, 
they can be fired by towns gas, 








clean producer gas or oil 
and with full instrumentation 
a minimum temperature variation 
is possible throughout the chamber. 





By kind permission of Steel, Peech & Tozer 


waWVINCOTT 


G.P. WINCOTT LIMITE DNG@ li SHEFFIELD, &NGLAND 
Dalegrams: WINCOTT, SHEFFIELD. Telephene:202I/2 
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JETTY 


This installation for the Tunnel Portland Cement Company, involved the manufacturing 

and laying of rail and crane tracks along the new jetty and joining up to 

existing tracks on the old jetty. The tracks are 75 lb. F.B.B.S. *R’ and 

98 Ib. F.B.B. Railways section. 

The combination joining the new and old jetties to the main access tracks, is a 

treble junction and Goliath crane track comprising three turnouts, three diamond 

crossings and thirteen crane crossings, all prefabricated and laid down as a 

unit at our Works to ensure the minimum disruption to traffic. In addition, six 

throughroads were manufactured and installed as well as 1,053 yards of straight and 
sae Pe curved crane and rail track, most of the crane track angle guarded. 
hisihie de Chetetan Als This is yet another example of Summerson’s resources and 120 years experience in 
alata Uhliiias the design, manufacture and laying of railway sidings. 


Sir Alexander Gibb & Partners’ 


Always consult Summerson first on railway siding problems 


THOMAS SUMMERSON & SONS, LTD, MOWDEN HALL, DARLINGTON DARLINGTON 5226 


London Office Sa Dean's Yard, Westminster, S.W.1. Abbey 1365-6-7. 





AERIAL VIEW OF IRLAM WORKS. Photograph by Aero Pictorial Ltd. 


ee 


OTHER 


| PRODUCTS 
WIRE RODS | pron 


BASIC PIG IRON 


IN ALL QUALITIES FERRO-MANGANESE 


TUBE STEEL 


SQUARES 


oOISs | Ss L : SASH AND GLAZING 
SECTIONS 


HAMMER-LOCK 
CHANNELS rEES og 
MILD STEEL AND 
BALING HOOPS 
CABLE TAPE 
COKE OVEN 
FLATS R ponpenay 
Oo U at DS IRON, STEEL 
AND NON-FERROUS 
CASTINGS 





CONCRETE FLAGS, 
KERBS ETC 


i ne all 
LANCASHIRE STEEL MANUFACTURING COMPANY 


LIMITED 


(HEAD OFFICE:) 
Telephone: wy A aa Ho i Be G T oO iG Telegrams: 
31222 LANCASTEEL 
WORKS: IRLAM & WARRINGTON 
London Office: KINNAIRD HOUSE, PALL MALL EAST, S.W.1 * Telephone: WHITEHALL7S5IS5 * Telegrams: LANCASTEEL,LESQUARE, LONDON 
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“You know this job ealls for a 


highly specialized steel’ 
o 


A job that calls for a special steel ? 
Then call in Willans, the specialists. 
their air-melting electric furn- 


With 
aces and modern high-vacuum melting 
equipment, they can produce up to 250 


tons of special quality steels per month, 


G. L. WILLAN LTD 


SUSSEX STREET 


WILLANS 
are the 


people” 





* SHEFFIELD 4 ° 





tool steels, 


including stainless and 


and steels for nuclear energy equipment. 


made under strict standards 


All are 


of metallurgical 


quick 


control. For 


steels, 


of all ‘specials’ in 


deliveries 
call in Willans at once ! 


Approved A.I.D.,D.I. Arm. A.R.B. ) 


Steel and Alloy Manufacturers 


TELEPHONE: 24211 
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DEMAG 


FOR INDUSTRIAL EQUIPMENT 


DEMAG, with its 140 years of experience as supplier 
to industry, makes available its services to all 
continents for the solution of large-scale technical 
problems. So far, complete equipment for more 
than 2000 rolling mills has left DEMAG’s work- 
shops -— convincing evidence of the Company's 
productive capacity. 


The picture shows the broad flange beam mill re- 
cently put into operation at a German iron and steel 
works. This mill is also used to manufacture new 
“European-type straight flange beams” (IPE sections). 


DEMAG DUISBURG CERMANY 


For U.K. represented by: 
RYMAG LTD., 101, Leadenhall Street, London E.C. 3 








serving Britains Industry 


GRIFFIN BRAND 


TEEL SHEETS 


Light and Heavy industry are served 
by GRIFFIN BRAND Steel Sheets 
Black, Galvanised, Flat and Corrugated. 








We make the widest Steel Sheets and 
have the largest general Galvanizing 
Plant in Great Britain. 








Metal Spraying by the most up-to-date 
methods done in our works or ‘‘in situ’’. 


Metals deposited include: Zinc, Tin, 
Aluminium, Copper, and all its alloys, 
Cadmium, Monel Metal, etc. 














. 179 WEST GEORGE STREET, 
GLASGOW, C.2 
Tel. : CENtral 0442 ‘Grams: CIVILITY, Glasgow 


q@Smith and McLean Lid. 
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for fine grain and better definition— 


Outstanding for its exceptionally fine grain, ILFORD CX is a high-contrast film 
of medium speed. It can be used with or without lead screens, for industrial 
radiography up to two million volts, and for gamma radiography. It is ideal for 
those applications where superior definition is preferred to speed, particularly for 
the examination of light metal and steel castings, and for the inspection of welds. 
Recommended developer is Phenisol— based on Phenidone, an Ilford discovery — 
which gives high effective film speed and promotes contrast, without accentuating grain. 
The name PHENIDONE is a registered trade mark 
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From experience Gibbons “H.T 1’’ insulating refractory is the 
automatic choice of leading furnace manufacturers and users — its 
combination of low thermal conductivity with resistance to high 
temperatures has proved remarkably effective in minimising heat 
losses and raising furnace outputs. The Gibbons ‘‘H.T 1”’ is developed 
from more than 20 years’ experience in 


the manufacture of insulating refractories i ' \ v 
and today an entirely new and original 7 { \) ' 
manufacturing technique enables us to Ul 4 y) 


offer material having unique physical 


properties at a price you can afford to pay. INSULATING REFRACTORIES 


Refractory Insulating Concrete - Concrete Aggregates - Super-Plastic Jointing Cements - Surface Coating Cements 
Gibbons (Dudley) Ltd., Dibdale Works, Dudley, Worcs. Telephone: 55/4! 
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STEPHENS’ 


Super Grade Low Alumina 


Silica Brick 


FINE SILICA CEMENT FOR 
SETTING SILICA BRICK 


< 


STIGNIC CEMENT FOR BASIC 
STEEL LADLES 


KILN CAPACITY OVER : 


1; MILLION BRICKS SPECIAL FIRE CEMENTS for all 


purposes 
* 


STEPHENS’ SPECIAL ELECTRIC 
FURNACE ROOF BRICKS 


< REGENN BRICK without doubt the best 
Brick for Soaking Pits, Checkers, and 
Regenerator Chamber Walls 


Stephens SILICA BRICK CO.,LTD. 
KIDWELLY 


Telegrams :—STEPHENS, KIDWELLY Codes:—ABC 4th & 5th Editions 
Liebers & Marconi 
Telephone:—KIDWELLY No. 1 
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Roughing Train of Continuous Bar Mill 
Photograph by courtesy of The Park Gate & 
Stee/ Company Ltd 


HOT AND COLD ROLLING MILLS 
ROLLS FOR HOT AND COLD ROLLING 
ROLL LATHES 

HOT AND COLD SHEARS 

HOT SAWS AND REELERS 
STEELWORKS PLANT AND AUXILIARIES 


THE BRIGHTSIDE FOUNDRY & ENGINEERING CO. LTD. 


GPO BOX 118 


SHEFFIELD 1, ENGLAND 
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CROFTS HEAVY DUTY “RITESPEED” 
GEARED MOTORS 


FOR OVERHUNG LOADS UP TO 1700 LBS 


The famous Crofts ** Ritespeed”™ line 
adapted for heavy overhung loads. 
Single, Double and Triple Reduction 


Units for overhung loads up to 1700 Ibs. 


Heavy-duty roller bearings on the large diameter output shaft make possible 
higher overhung loads with complete safety. Alternatively, dual-purpose 
bearings can be fitted to cater for end-thrust. 


Suitable for any make and type of flange-mounting motor. 


AVAILABLE UP TO [5 h.p.; RATIOS UP TO 82:1 


Wherever power is 


used Crofts Gearboxes 
play a vital role... 


CROFTS (ENGINEERS) LIMITED 


POWER TRANSMISSION ENGINEERS 
Thornbury, Bradford 3, Yorkshire : Telephone: 65251 (20 lines) 
Telegrams: ‘Crofters Bradford Telex’ Telex 51186 
Branches at; Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Ipswich, 
Leeds, Liverpool, London, Manchester, Newcastle, Northampton, Nottingham, 


Sheffield, Stoke-on-Trent. Subsidiary Companies in Canada, South Africa, U.S.A 
World-wide Representation 





ROWN BAYLEY 
STEELS LIMITED BROWN 


SHEFFIELD cu 
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Portal Roof Buildings 


Special features incorporated in the 

Portal Roof Dressing Shop illustrated 

above include maximum provision for natural 
lighting and lining of ceiling and walls 


to obviate dust traps. 


All types of Steel Framed Buildings 
Fixed and Opening Bridges; Cranes and 
Mechanical Engineering work; Dock 
Gates; Sliding and Floating Caissons 
Compressed Air Locks; Hydraulic 
Machinery; Pipe Lines, Surge Tanks 
Sluices and other equipment for 


Hydro-Electr'« Projects 


SIR WILLIAM ARROL & CO LTD GLASGOW Nove 
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GUEST KEEN IRON & STEEL 
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IRON & STEEL COMPANY LIMITED, 


EAST MOORS, CARDIFF. 


TELEPHONE : CARDIFF 3315! 
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STEELWORKS MECHANICAL HANDLING PLANT 
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Ore handiing 


The TY-ROCK ROD DECK SCREEN is a recent addition to the 
range of International Combustion equipment for ore handling. 
The efficiency of this screen has been proved in operation and 
particularly satisfactory results are being achieved with ores known 
to be difficult to handle. 

International Combustion design, manufacture and install complete 
mechanical handling plants. 


rs 
NINETEEN WOBURN PLACE, LONDON wW.c.| TELEPHONE: TERMINUS 2833 WORKS: DERBY 
Viember of Atome Power Constructions Limited —One of the British Nuclear Energy Gr ups 
TGA 
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KESTNER si — 


ACID 
RESISTING 
AUTOCLAVE 


built entirely in Keebush 


This digester is designed to handle hot hydro- 
chloric acid and illustrates one of the many 


applications of Keebush acid resisting material. 


4monest our range of Keebush standards we have 


PIPING AND FITTINGS - VALVES 

FANKS - DUCTING - FANS - DRAUGHTING 
EQUIPMENT - GAS SCRUBBERS - STIRRERS 
REACTION COLUMNS - PUMPS 








KESTNER EVAPORATOR & ENGINEERING CO. LTD 


5 GROSVENOR GARDENS, LONDON, S.W.1 


Brochures or literature supplied on application 
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76 JESMOND RD. NEWCASTLE-ON-TYNE 2 
Manufacturers of 
THE ‘AXE’ RANGE 
OF REFRACTORIES 











Freyn and McKee 
checkers supplied by 
THE BURN FIRECLAY 
CO. LTD., for the most 
modern installations 

in leading Iron and 
Steel Works. 


(By courtesy of Messrs. (By courtesy of Messrs. 
Ashmore, Benson, Pease & Co.) Head, Wrightson & Co. Ltd.) 


Write for particulars and technical data | 
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Soedidisi-dedigued Refractories 


Le] Red ST elite! 


Box muffle bricks 
4 r ry - for heat-treatment 
BRIGKS AND S SHARP Pr S furnaces. 


*Mullox’ bricks have been specially designed for all 
structures subjected to mechanical stress or thermal 
shock at high temperatures. By suitable kiln-firing 
treatment they acquire excellent spalling resistance 
and at extreme temperatures exhibit negligible 
volume changes. 


All brands are characterised by a low amount of TY 
OTR RT oe TR, 


Burner block 


fluxing impurities, which is ensured by using Radiant heater 
Sillimanite bonded with varying amounts of pure block 
Devon Ball Clay. 

They withstand the corrosive action of most slags 

and are not attacked by either oxidising or 

reducing atmospheres. APPLICATIONS 

All jointing should be carried out with * Mullox’ Combustion Chambers and fireboxes - Burner Blocks 
cement which has been developed specially for use Gas Port Blocks - Burner Baffles - Hearth Tiles - Sidewalls 
with *Mullox’ bricks. 


Electrical resistor tile 


Roofs Hot repair Tiles 


BRASSINGTON 


The Swann Brassington semi-silica brick is prepared 

by blending specially hand picked sand from the 

Company’s extensive deposits with a small amount 

of Devon Ball clay, thereby ensuring a consistent 

product with a minimum amount of impurity. 

Semi-silica bricks are characterised by a consider- 

ably higher resistance to thermal shock than normal Complete battery of soaking pits all lined with Brassington Semi-Silica 
silica bricks, volume stability, and a tendency to Bricks. With acknowledgements to Stein & Atkinson Ltd. 

glaze in service. When used in conjunction with 
Swann Brassington siliceous cement, the bricks and APPLICATIONS 

cement glaze together forming a monolithic Reheating Furnaces, Side Walls of Combustion 
structure. Failure due to joint erosion is therefore Complete Linings Chambers, Complete 
eliminated. The bricks have a high resistance to Soaking Pits, Complete Linings Furnace Door Linings 


erosion by slag attack and to abrasion by dust-laden Construction of Complete Open Hearth Furnace 
furnace gases Slag Pocket Arches Regenerator Systems 
Ale EAses. Construction of Stoker Arches 


a Full technical literature on request 


A MEMBER OF THE STEETLEY ORGANIZATION 
WIRKSWORTH, DERBYSHIRE 
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The Thompson L’Hospied service embodies 
much more than the production of accurate 
and consistently fine heat-resisting castings. 
Through their close association with the 
furnace industry they have first-hand know- 
ledge of its requirements and unequalled 
facilities for testing under actual conditions. 


! 


Added to these unique advantages is the 
specialised knowledge acquired during over 
twenty-five years in the trade. Thompson 
L’Hospied advice on alloys and design is 
widely sought and freely given to customers 
in every industry where heat or chemical 
treatment plays a part. 


QOnteRs Or 


Thompson 


L, Hospied 


A Member of the Incandescent Group 


THOMPSON L’HOSPIED & CO. LTD., STOURBRIDGE, ENGLAND. 
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Telegrams: 


“Lysaght-Scunthorpe’ 


Telephone 
2271 (7 lines) 
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BRITISH 
STEEL 


AT ITS 


BEST 


BASIC OPEN HEARTH STEEL 


CARBONS UP TO 1.0% 

DEEP STAMPING & RIMMING 
SILICON & SILICO -MANGANESE 
FREECUTTING 

LEAD -BEARING 


BLOOMS 5” up to 9” square 
BILLETS 2”, 24”, 24”, 3”, 34” and 4” sq. 
SLABS 5” to 16” wide x 2” to 24” thick 
SHEETBAR 12’ wide x }” to ?” thick 


Other sizes by request 


For further particulars please write to us at: 

JOHN LYSAGHT’S SCUNTHORPE WORKS LTD. 
Normanby Park Steel Works, 

SCUNTHORPE, Lincolnshire. 


*Super-Duty Quality 


*Maximum Density 


A Product of *Complete Inversion 
THE STEETLEY 


REFRACTORY BRICK *Competitive Price 
DIVISION 


THE OUGHTIBRIDGE SILICA FIREBRICK CO. LTD. 


OUGHTIBRIDGE nr. SHEFFIELD Tel: OUGHTIBRIDGE 2311 


THE CLEVELAND MAGNESITE & REFRACTORY CO. LTD. 


NORMANBY BRICKWORKS, NORMANBY, MIDDLESBROUGH Tel: NORMANBY 255-” 


MEMBERS OF THE STEETLEY ORGANIZATION 
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TECHNICAL PRESS COMMENTS 


Near automation at Murton... 
where centralised control is the most 


extensive in Europe. 
(GAS JOURNAL 2°9- 59) 


The centralised instrumentation and control 
systems... provide a degree of automatic 
control exceeding that hitherto attained in 
the working of a coking plant. 

(THE ENGINEER 4°9° 59) 


A Plant with unique features ... an out- 
standing feature is its advanced system of 
centralised instrumentation. 

(THE GAS WORLD 5°9°59 & 12°9-59) 


Central control in a Coke and Chemicals 
Plant ... marking the new trend in econom- 
ical coal mining and coal treatment. 

(CHEMICAL & PROCESS ENGINEERING September 59) 


The Murton Coking Plant ... the National 
Coal Board’s Durham Division Works which 
is notable for its high degree of centralised 
automatic plant control. 

(COKE & GAS August & September 59) 


New Coking Plant uses centralised control 
systems ... an appreciable reduction in 
number of operators required. 

(PROCESS CONTROL AND AUTOMATION September 59) 


Murton Coking Plant... an outstanding 
example of British scientific and engineering 


skill. 
(IRON & COAL TRADES REVIEW 18°9-59) 


Coking at the pit head...an outstanding 
feature of the Plant is the series of control 


systems which provide near-automation. 
(ENGINEERING 11-959 
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STEEL MILLS 
FOR THE WORLD 
BY DAVY-UNITED 


An integrated iron and steel works in India, two new plate mill plants in the North 

of England, a strip mill in Australia, a 6,000 ton forging press in France, a stainless 

strip plant in Sweden — and now the world’s latest hot strip plant — these are some of the 
recent contracts on which Davy-United engineers have been working. Davy-United 

are organised to design and build steel melting, rolling, forging and processing equipment 
right up to complete steelworks. The scope of their operations covers the world 


DAVY AND UNITED ENGINEERING COMPANY LIMITED, SHEFFIELD, MIDDLESBROUGH, GLASGOW 
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MAJOR B. CHETWYND TALBOT, son of the late Benjamin Talbot, 
a Past-President and Bessemer Gold Medallist, was born at Harrogate 

in 1901 and educated at Eton and Cambridge. He joined the South Durham 
Steel and Iron Company Ltd in 1922 and spent his early years in the 
company’s mineral department. In 1926 when steel pipe production began 
at Stockton, Major Talbot played a prominent part in this new venture. 

In 1934 he was transferred to London as manager and two years later he 
was appointed a director of the company. From September 1939 to January 
1945 Major Talbot was abroad on active service in the Middle East, 

Italy, and North West Europe, and was mentioned in dispatches. In 1947 
he was appointed deputy chairman and general manager of the South 
Durham Steel and Iron Company, and on the death of his father in the 
same year he became managing director. Two years later he was also 
appointed chairman of the company. 

Major Talbot has been a member of the Executive Committee of the 
British lron and Steel Federation since 1947 and was elected to the 
Development Committee in 1957. During the past 12 years he has served 
three times as chairman of the North-East Coast Steelmakers’ 
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During recent years Major Talbot has been a frequent visitor to the 
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resources of Canada. 

Major Talbot is also a director of Cargo Fleet lron Company Ltd, British 
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Vice-President in 1959. 
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Factors affecting the transition temperatures 


of forgings used in power-generating equipment 


B. Cina, B.Sc., Ph.D., and P. Jubb, B.Sc. 


INTRODUCTION 


MANY INVESTIGATIONS have been carried out on the 
problems associated with the brittle fracture of large 
As a result, considerable 
attention is being paid to the transition temperature 
of the materials of construction such as ship plate, ete. 
Whilst the normal criteria determine the 
transition temperature have been chosen in a some- 
what arbitrary manner, it is generally agreed that the 
result 
relating 


structures such as ships. 


used to 


obtained does give qualitative information 
to the resistance to brittle fracture. More 
recently, investigations by Winne and Wundt! sug- 
vest there is probably a correlation between the impact 
transition temperature as determined from small test 
cut from forgings and the bursting 
strength of large discs cut from the forgings and con- 
taining sharp notches artificially introduced at the 
centre of the forgings. 

The present work was concerned with the large 
forgings used in turbo-alternators. These forgings 
were of two types; rotor shafts up to 36 ft long, and 
turbine wheels up to 62 in, outside dia, The first step in 
an attempt to reduce the transition temperature of 
such large forgings appeared to be to examine the 
effect of different metallurgical variables on an 
arbitrarily defined transition temperature. This 
investigation forms Part I of the present paper. It is 
somewhat academic in scope in that the effect of the 
variables has been examined irrespective of possible 
practical application of the results. 

In Part Il, a study was made of the effect that these 
variables were having in practice on the impact 
transition temperatures of from actual 
production forgings. These transition temperatures 
cover a range of more than 100° C, but most of the 
variation can be explained in terms of the results 
given in Part | 


pieces large 


samples 


Manuscript received 24 November 1958 
The 


Shetheld 


vuthors are with the Brown-Firth Research Laboratories, 


SYNOPSIS 

It has been found that the prom ipal metallurqical factors 
affecting transition temperature in lou alloy steels are 
tensile on yield strength, and su sce pli 
The size of the 
ferrite is governed by that of the parent austenite and by 
the te mperature at which the latter transforms. For a 


given transformation product, quantitative relationships 


ferrite grain size 


bility to te mper embrittlement grain 


have heen derived between transition te m pe rature and 
te nsile strength and carbon 
togethe r with a knowledge of 
susceptibility to te mper embrittlement 


parent austenite grain size 
conte nt. The vf relationships 
the 


successfully used to account for the transition te mpera 


have hee iL] 


ture of material from large forgings and have indicated 
the lines alona whi h efforts should be made to lower these 
transition te m peratures 1636 
PART 1: FACTORS AFFECTING THE TRANSITION 
TEMPERATURE OF BAR MATERIALS 
Previous work 
It was already known from the 
literature,” °° or suspected, that transition tempera 
ture was affected by five principal factors 


experience, or 


i) austenite transformation product 
ib) te strength 
ili) grain size 
iv) temper embrittlement 
\ composition 


nsile 


Whilst other workers have investigated these five 
factors affecting transition temperature, In no case 
were all these factors controlled simultaneously. In 
particular, it was common for the tensile level to be 
varied by tempering at temperatures liable to intro 
duce temper embrittlement, which detracted from the 
value of the results, not only as it affected the transi 
tion temperature but also by fundamentally changing 
the nature of the brittle failure from cleavage of the 
ferrite grains to a tendency to intergranular failure at 
the prior austenite grain boundaries, In addition, 
different criteria of transition temperature were used 
to assess the effect of the several variables. Such 
329 
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TABLE | Analyses of alloys, wt-°, 





Cast no. Quality 


22730 En 19 


22 869 En 20 
65 937 En 21 
89 449 En 25 
90 706 En 40A 
86 519 En 40B 
88 501 En 40B 
91 373 En 40B 
94 544 En 40B 


83 099 5°,Cr Mo 





criteria make comparisons difficult, and are themselves 
of variable merit. 


fustenite transformation product 


studies? § of the effect of micro- 
structure on the transition temperature of any given 
steel, it can be concluded that for the same tensile 
strength, the lower the austenite transformation 
temperature, the lower the transition temperature. 
However, in almost every case, *» *§ the tempering 
temperatures employed were likely to have introduced 
some degree of temper embrittlement, while in Rine- 
bolt’s work* the tensile level was not kept constant. 
Precise quantitative results cannot therefore be 
obtained from the foregoing work. There is 
exception in one of Davenport’s experiments’ in 
which a Ni-Cr—-Mo steel was athermally transformed 
to pearlite, bainite, or martensite. Samples represent- 
ing each microstructure then tempered at 
650°C to the same tensile strength. A progressive 
decrease in transition temperature was found with 
decreasing transformation temperature. For a tensile 
strength of about 58 tons/in®, the Charpy transition 
temperature was 141°C lower for bainite than for 
and 57°C lower for martensite than for 
bainite; the criterion used for transition temperature 
was the temperature for 15 ft-lb energy absorption. 


Krom the several 


one 


were 


pearhite, 


Tensile siren jth 


Because of the complication of temper embrittle- 


ment, there are few 
tensile level on transition temperature, although it is 
wreed that the transition temperature 
with tensile strength. However, for an 
En 16 (14°) Mn-—-Mo) containing than 
0-001°,P and shown not to be susceptible to temper 
embrittlement, Allen and Earley® found that on tem- 
microstructure, the 
from z= to 
in tensile strength from 83 to 


| 
nerally 
InCreases 


stee! less 


pering material with a martensiti 


transition 
dD” C for 


o4 tons in? 


temperature decreased 
i de rease 
This is equivalent to a change of almost 
I ton/in®. Their results for a 
contaiming 0-055°,P definitely 
affected by temper embrittlement. Davenport? also 
gave data on the effect of tensile level on transition 
temperature for a Ni-Cr-Mo eutectoid steel in the 
quenched and tempered condition. He found that the 
transition the tensile 
strength 250 000 Ib/in? to 


2° C pet similar steel 


would have heen 


decreased as 


about 


temperature 
decreased from 
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data available on the effect of 


150 000 Ib/in®, but further decrease in tensile level to 
about 100000 Ib/in® surprisingly caused an increase 
in transition temperature. As the tempering tempera- 
tures used are not given, it is not known whether or 
not temper embrittlement affected any of the results. 
For the higher range of tensile level, the change in 
15 ft-lb transition temperature was about 9° C per 
1 ton/in? change in tensile strength. 


Grain size 

There are two grain sizes which may affect transition 
temperature, that of the ferrite and that of the parent 
austenite. The latter is doubly important, (a) in- 
directly because it will influence the grain size of its 
ferrite progeny, and (b) directly since, if the material] 
is temper embrittled, fracture then tends to occur 
at the prior austenite grain boundaries. Although 
some published results! that in this case 
the larger the austenite grain size, the greater is the 
susceptibility to temper embrittlement, further work 
is required 


suggest 


Ferrite grain siz 

It is now well established that the finer the ferrite 
grain size the lower is the transition temperature.!* 18 
This, however, has been determined only for ferrite 
formed in the upper bend of the S-curve. No work has 
been published on the ferrite grains formed on temper- 
ing martensitic or bainitic transformation products. 
Quantitatively, for upper-bend ferrite, a change of 
one ASTM number has resulted in a 
in transition temperature by 
$°.18 10°14 13°18 16°13 14-16 and 20° C, the latter figure 
having been derived by the present authors from 
work by Jackson and Michie." 


grain size by 


corresponding change 


Heat-treatment of 3°.,Cr-Mo, cast 86519, for 
various transformation products 


TABLE Il 





rransformation 


luct Heat treatment* 
proc < 


h 900 C, rapidly FC to 700 C, held 1) h 700 C (to 


transform) and AC 


Isothermal 
pearlite 


h 900 C, AC to 600 C, rapidly F¢ 
1h 380 C (to transform) and A¢ 
AC 48 h 650 C AC 


to 380 C, held 
48 h 650°C 


Isothermal 
bainite 


Martensite h 900 C OO 4h720 AC 





*FC furnace cooled AC air cooled OQ = oil quenched 





TABLE Ill 
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Mechanical properties of 3°.,Cr-Mo, cast 86519, for various transformation products 





Limit of Proof stress, ‘ 
proportion- 


ality 


Max. 
Irans- stress 
formation 


product 


00501 0205 


tons in‘ 





22.0 


Pearlite 19-0 


Bainite 28:0 35-0 


Martensite 31-0 F 344 


True 
fracture 
stress 


Transition 
temp., ¢ 


Red. 


t long 4 in area 


Mean 50° 


Average 
energy cleavage B 





Prior austenite grain size 

A correlation has been shown between prior austen- 
ite grain size and transition temperature.'® 7° 2! 
An increase of prior austenite grain size by one 
ASTM number caused an increase in transition tem- 
perature by 10-13°C for a plain carbon steel'® and 
10° C for a 1°,Cr—Mo steel.*! In the latter case, the 
material had been transformed to martensite and 
tempered at 673°C. Barr and Honeyman?* found 
a correlation between transition temperature and 
McQuaid-—Ehn grain size for mild steel, which pos- 
sibly indicates that for their materials, the finer the 
McQuaid—Ehn grain size, the finer was the actual 
parent austenite grain size at the normal austenitizing 
temperature employed and the finer was the subse- 
quent ferrite grain size formed. 


Temper embrittlement 


An excellent review on temper brittleness has been 
published by Woodfine*® and it is therefore unneces- 
sary to consider this subject here. 


( ‘om position 


Composition can be expected to play at least an in- 
direct part in affecting transition temperature in that 
for a given rate of cooling from the austenitizing 
temperature, it will determine the transformation 
product. 


Present work 

The present work was planned as a systematic 
study of the above factors affecting transition tem- 
perature, limiting the variables as far as possible in 
each case. 


Materials used 


The work was carried out on bar material because of 
its uniformity. The bars were 2-1} in. dia. and were 
received as hot rolled. 

The compositions of all the steels studied are listed 
in Table I. 
Details of heat-treatment and mechanical testing 
The steels were all heat-treated in ?-in. or 3-in. dia. 
bar form in lengths up to about 5 in. and were subse- 
quently machined to the required mechanical test 
pieces. 

Most of the work was carried out on 3° Cr—Mo 
En 40B) steel, but several other low-alloy steels were 
also studied, as listed in Table 1. For much of the 
work, the tensile strength was kept near 45 tons/in® 
except, of course, where tensile strength was the 
principal variable. Except where otherwise stated, all 
the steels were austenitized at the same temperature 
of 900° C to keep heat-treatment conditions and the 


parent austenite grain size fairly constant. Most 
tempering treatments carried out at 650° ¢ 

or above, to keep well away from temperatures which 
might give rise to temper embrittlement, the temper 

ing time being the main variable to give the required 
tensile strength 
650° CC 


were 


Kn 21 steel was tempered at 625° C 
above Ac, Initially, the test 
material was air cooled from the tempering tempera 
ture to avoid quenching stresses, but in later work it 
was water quenched. Finally trans 
formed as completely as possible either to pearlite 
(or ferrite plus pearlite), bainite or martensite, o1 
deliberately to mixed microstructures of pearlite plus 
bainite or bainite plus martensite, and then tempered 
is hecessary. 

Th ‘ansition temperature determined by 
means of twelve Charpy V-notch impact test pieces 
tested over the full ductile—brittle range of the materia! 
duplicate tests being carried out at each temperature 
The criterion used for defining transition temperature 
was the average of two experimentally determined 
parameters (a) the temperature ot mean energy 
absorption, and (4) the temperature at which the 
fracture showed 50°, 


because was 


the steels were 


Was 


cleavage 


Effect of nature of transformation product on transition tem- 
perature 


this 
steel and 


the work in 


Mo (En 40B 


The greater part of 
earried out on 3°,C1 
described first 


section Was 


will be 


3°%Cr-Mo 
Material from S659 
shown in Table II, to 
thermal pearlite (plus a 
isothermal] 


heat treated 6 


microstructures of iso 


Cast Was 
vive 
little free ferrite), tempered 
The 


listed in 


bainite, and tempered martensite 
mechanical properties so 


Table IIL]. 


As all three microstructures have been brought to 


obtained are 


almost the same maximum stress of nearly 45 tons/in 
and the parent austenite grain ASTM7, 
common to each microstructure, the differences in 
average transition temperature value can probably 
be attributed to the different microstructures. The 
lower the transformation temperature, the lower is the 
transition temperature, a much greater difference being 
observed between pearlite and bainite (128° C) than 
between bainite and martensite (31° C), as 
found by Davenport.? 

Having found such a marked difference between 
isothermal! pearlite and tempered isothermal bainite 
or martensite, this work was repeated on 3°,Cr-Mo 
material from cast 94544, but in this case both the 
pearlite and bainite were formed under athermal 
conditions which are more representative of practical 


size Was 


was also 
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TIME 
Ey 


Heat-treatment 
Mo steel 
/ 


3) lower pearlite 


cycles for athe rmal transformation 2 
cast 94544, to (1) upper pearlite (2 
4) hainite, (5 


lower peartlite, 


hainite hainite mar 


fensele and (6) martensite 


conditions in 
addition, the 
of roughly equal 


the heat-treatment of forgings In 
effect of microstructures consisting 
parts of athermal pearlite and 
athermal bainite, and athermal bainite and marten- 
site, was investigated. The heat-treatment cycles 
employed are illustrated in Fig. 1. This shows cycles 1-6 
superimposed on an isothermal transformation dia- 
gram of a material of almost identical composition 
to cast 94544. Cycles 1-2 are for upper and lower 
pearlite respectively, cycle 4 is for bainite, cycle 6 is 
for martensite, cycle 3 is for a mixed structure of lower 
pearlite and bainite, and cycle 5 is for a mixed struc- 
ture of bainite and martensite. After transformation 
was complete, material from the several cycles was 
tempered as detailed in Table 1V which also lists the 
mechanical properties subsequently obtained. 

\gain, all the different transformation products 
have been brought to nearly the same tensile strength 
of 45 tons/in®. The parent austenite grain size com- 


Photomi 


upper pearlite 


ASTM7-8. The final 
column in Table IV shows that the transition tempera- 
ture decreases with decreasing 


mon to all the samples was 
transformation tem- 
Microstructures consisting partly of pearlite 
and bainite, or bainite and martensite, have transition 
temperatures intermediate those of their 
several constituents. Of the two pearlites, that formed 
over the lower range of temperature has the lower 
transition temperature despite its tensile 
strength. Had the tensile strengths similar, 
presumably the difference in transition temperature 
would have been even greater. A similar effect was 
noted for an eutectoid Ni-Cr—Mo steel by Davenport’ 
who thought it might be the net result of finer carbide 
dispersion and smaller ferrite grain size in the finer 
pearlite. The differences in transition temperature 
between athermal pearlite and athermal bainite, and 
between athermal bainite and martensite are of the 
same order as were obtained for isothermal pearlite, 
isothermal bainite, and martensite in Table II]. The 
tendency for the transition temperature 
values in Table LI] and IV to decrease with decreasing 
austenite transformation temperature may be due to 
a corresponding progressive decrease in ferrite grain 
size 


perature 


between 


higher 
been 


average 


This is discussed later 


TABLE IV Tempering treatments and mechanical properties of 3°.,Cr Mo, cast 94544, for various transformation products 





Limit Proof stress, 
of 
propor- 
tionality 


rransformation 
product 


Tempering 
treatment 0-05 
tons in® 


Red, in 
area, 


' rransition temperature, C 

True 

fracture 
stress 


Max Elong., 


stress 
Mean 50 


Average 
energy cleavage ag 





Upper pearlite {h 700 C AC 


Lower pearlite { h 650 C AC 
48 h 650 C AC 


Lower pearlite 
i 48 h 650 C AC 


bainite 


48 h 650 C AC 
48 h 650 C AC 


Bainite 


48 h 650 C AC 
48 h 650 C AC 


Bainite 
martensite 


Martensite 4h 720 C AC 





*AC air cooled 
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As Figq.2. showing lower pearlite 
]-« / } 


Microstructures of 3° .Cr-Mo 


Figures 2—10 illustrate, at a magnification of 500, 
the microstructures obtained after various stages of 
the heat-treatment cycles shown in Fig. 1 and listed 
in Table LV for cast 94544. 

Figures 2 and 3 show the upper and lower pearlites, 
the latter having the finer interlamellar spacing as 
expected. Figures 6 and 7 represent the athermal 
bainite before and after tempering. The coarse 
bainitic laths clearly visible before tempering can only 
just be distinguished after tempering. This 
applies to the prior austenite grain boundaries. 
Figure 10 shows the tempered martensitic micro- 
structure, Figures 4 and 5 show the mixed lower 
pearlite and bainite microstructure before and after 
tempering. Because of the large amount of carbon 
precipitated in the pearlite, the bainite seems poor in 
carbon, especially in comparison with Fig. 6. After 
tempering, it is difficult to distinguish former pearlitic 
from bainitic zones. Finally, Figs. 8 and 9 show the 
mixed bainite and martensite microstructure before 
and after tempering. The bainite is here very similar 
to that shown in Fig. 6, as expected, but after temper- 
ing, the former bainitic and martensitic zones cannot 


also 


Fig.2, showing lower pearlite bainite, untempered 


500 
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showing lower pr for 


As Fig.?, 
96 h at 650 


arlite hainite fem pered 


be distinguished. X-ray diffraction 
showed that the bainitic sample contained about 
15°, retained austenite before tempering but this was 
completely transformed as a result of tempering at 
650° 


examination 


Effect of rate of cooling through the bainite in 3°,Cr-Mo 


The hardening treatments given to 3°,Cr—-Mo rotor 
shafts and turbine wheels result almost invariably in 
microstructures of athermal bainite. At the centre 
of a rotor shaft 
is about 5° C 


the cooling rate through the bainite 
h, while the bainite in turbine wheels is 
formed either on air cooling or on oil quenching, and 


or the latter an average cooling rate might be 250° Ch 

These rates apply only to the probable transformation 
temperature range 450-380°C and = will vary 
somewhat with the size of the forging. Accordingly 

the effect of such a large variation in cooling rate on 
the properties of the bainite was investigated on 
material from cast 94544. 

The average cooling rate for 
5 in Fig. | Ch $50° and 
Further material was then heat-treated to 
much faster rate of bainite formation, as 


also 


bainite formation in 


evcles 3 was 23 between 
380° C 
give a 


follows 


6 As Fig.2, showing bainite, untempered 500 
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h doo €, \¢ te § 4 15 
equalize Reo to 20 2s 
and A¢ IS h O5O> ¢ 


thin OO ¢ to 
min (to transform ), 
Ish 650 C ANG 

$50) 
show 


The average cooling rate between and 380° C 
8$25° Ch. Figures 11 and 12 the 
structure of this material before and after tempering 
The laths in Fig. 11 finer than those 
formed at 23° Ch and illustrated in Fig. 6. X-ray 
diffraction examination showed about 10—-15°,, austen- 
ite retained in the bainite as formed at 825° C/h. The 
mechanical properties of the tempered * fast ’ bainite 
are given in Table V 

For almost the same tensile strength, the bainites 
formed on cooling at 825° C/h and 23° Ch have exactly 
the transition temperature. The 
explanation for this may be that the bainite has been 
formed over almost the temperature 
450—-380° C in both cases, as can be 
published TTT diagram*™* of 
identical composition 


Was micro 


bainitic are 


same average 


same range 
from the 
material of almost 


seen 


Athermal v. isothermal bainite formation 


If the explanation given at the end of the last 


paragraph is correct, bainite formed isothermally at 
380° C should have a different transition temperature 


from that formed athermally between 450° and 380° C. 
The former should be lower because of the lower trans- 


8 As Fig.2, showing bainite martensite, untempered 
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em pe red for 96 


650°C 


formation temperature in line with the results in 
Tables 111 and LV. This Was found to be the case, 

Material from cast 91373 was heat-treated as detailed 
in Table VI and gave the mechanical properties listed 
in Table Vil 

For almost the same tensile strength, and the same 
parent austenite grain size of ANTM 8-10, the average 
transition temperature of the isothermal bainite 
is 14° C lower than that of the athermal bainite, in 
keeping with previous arguments. 


Effect of transformation product in other low alloy 
steels: 1°(.Cr—-Mo (En 19 and En 20), 3°.Ni (En 21), 
24°, Ni-Cr—Mo (En 25), and 5°,Cr—Mo 
The effect of transformation product on the transi- 
tion temperature of steels in the above title was 
studied because the compositions of these steels are 
somewhat similar to those of materials used in power- 
generating equipment, and also to show that the effect 
observed was not peculiar to 3°,Cr-Mo 
These various materials were heat-treated to give 

isothermal pearlitic, athermal bainitic, and martensitic 
microstructures and were tempered where necessary 
to give maximum stress values of about 45 tons/in?®. 
Some typical results are given in Table VIII, which 

ape aguas 

BRE Spo ee Oe ee 


iia 


tga 


a m pe red I r Lh at 720°C 
500 





includes the results for En 40B, taken from 
Table L111, for comparison 

For each steel in Table VIII, the lower the trans- 
formation temperature of the austenite, the lower is 
the transition temperature. This comparison is made 
at a roughly constant level of tensile strength, except 
in the case of En 19 where the tensile strength of the 
pearlite was 9-5 tons/in* greater than that of the 
tempered martensite. However, in the latter case, 
even after allowance for the difference in tensile 
level (see later), the transition temperature of the 
martensite was still very much lower than that of 


the pearlite. 


also 


Effect of tensile strength on transition temperature 
The work in this section was confined to 3°,Cr—Mo 
(En 40B) steel. Material from cast 94544 was heat- 
treated as in cycles 6 and 4 in Fig. 1 to give martensitic 
and athermal bainitic microstructures, and tempered 
to give tensile strengths varying from about 36 to 75 
tons/in®. Details of the tempering treatments and the 
resulting mechanical properties are given in Table IX. 
The average transition temperature values in 
Table IX are plotted as a function of tensile strength 
in Figs. 13a and hb. For tensile strengths greater than 
about 50 tons in® there is a progressive Increase in 
transition with strength. the 
relationship being linear for tempered martensitic 
microstructures and probably so for bainitic micro 
structures, although the here 
greater. The slopes of these lines are 3° C ton in? and 
5° C/ton/in? for tempered martensite and bainite 
respectively At lower tensile levels. there is an 
inversion in the transition-temperature tensile-strength 
relationship such that further 
strength is accompanied by an increase in transition 


temperature tensile 


scatter Is somewhat 


ce crease it tensile 
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x 


Ao “4 
aes nt 3 


Pom 


temperature The inversion occurs at about 49 and 
44 tons in® tensile strength for bainite and n t 

respectively \ served by 
Davenport and there wa possibly i suggestion of itu 


Allen and Earley’s work.‘ 


irtensite 


similar effect was ob 


Figure 13 also includes the transition temperatures 
of the two pearlitic samples whose mechanical proper 
listed in Table IV. ‘Taken to with 
and 6, they illustrate the dependence of 


transition temperature on microstructure 


ties were gether 


curves a 


Effect of grain size on transition temperature 
Parent austenite grain size 


the absence of embrittlement 
fracture takes place by cleavage, i.e. it is transcrystal 
line, the relevant size should be that of the 
ferrite. However, as the latter grain size was believed 
to be determined to some extent by that of its parent 
0 21 that there 


austenite, and as it had been shown!* 7% 
was a relationship between parent austenite grain 


Since, in temper 


vrain 


size and transition temperature 
investigated in the present work 
Again, the work was confined to 3°,,Cr—Mo (En 40B) 
steel and only bainitic microstructures were studied 
Most work was done at a strength level of 
about 48 tons in’, but transition temperatures 


were determined at a strength of 


this relationship was 


tensile 
two 
tensile ibout 67 
tons in= 

Material from cast 94544 was austenitized for 
GQ) 1 ooo 1 100 1175 
1 250° C treated at temperatures 
900° C were immediately 
goo?’ C and held there for Lh 
higher temperature 
cooled from 900°C to 
to baimuite, as in cyck 


nat 
and 
inove 


temperatures of 
Samples 
transferred to a furnace at 
after holding at the 

suitably 
illow athermal transforn 


fin Fig. 1 


All samples were then 


ition 
thus reducing the 


TABLE V_ Mechanical properties of ‘fast’ bainite in 3° Cr Mo, cast 94544 





rrue 
fracture 
stress 


Proof stress Max 


Limit of Stress 
propor- 
tionality 


tons in 


33.0 36-1 361 


Transition temperaturé¢ 


Liong Red. in area, 


Mean 
energy 
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TABLE Vi Heat-treatment of 3°.,Cr-Mo, cast 91373, for 


athermal and isothermal bainite 





Transformation Heat-treatment 


product 


{h 900°C, AC to 600 C, rapidly FC to 500C, 
| h 500°C (to equalize), FC to 300 C in Ih (to 
transform) and AC + 48 h 650 CAC + 48h 650 C 
AC 


Athermal 
bainite 


Isothermal 


i} h 900'C, AC to 600 C, rapidly FC to 380 C, I} h 
bainite 


380 C (to transform), and AC 48 h 650 C AC 
48 h 650 C AC 





heat-treatment variables between the differently 
austenitized samples. No evidence of overheating was 
detected in material austenitized at 1250°C. The 


tempering treatments were then as follows 


(a ish 650°C AG 
#8 tons in*®), 
or 

(h A h 650° ¢ \¢ 


1% h 650° C AC (For an MS of 


For an MS of 67 tons in? 


The austenite grain sizes so obtained are given in 
Table X. The mechanical properties corresponding to 
these different austenite grain size values are listed in 
Table XI. 

In Tables Xla and 6, the trend is for the 
average transition temperature to increase with the 
average austenite grain size. This is illustrated in 
Figs. 14a and 5b, respectively, the relationship in 
Fig. 14a, being roughly linear. The dotted line in Fig. 
145 has been drawn assuming that a similar linear 
relationship obtains at a tensile level of about 67 tons 
in? as at 48 tons/in®. The slopes of these two lines 
are about 15° and 13° C for each ASTM number. 

There would seem to be justification for assuming 
that transition temperature varies directly with parent 
austenite grain size over the range 48-67 tons/in? 
tensile strength, an increase in austenite grain size 
of one ASTM number causing an average increase in 
transition temperature of 14° C., 

Something should be said about the use of tempera- 
tures up to 1250°C to obtain the larger parent 
austenite grain sizes in the 3°,Cr—Mo steel, in so far 
as such temperatures might have had effects other 
than that of simple grain growth. It is, of course, 
well known that overheating is one such danger, but 
no definite signs of this were found. In addition, as 
the parent austenite grain size was related roughly 
linearly to both austenitizing temperature and transi- 
tion temperature, any effect which the austenitizing 
temperature had on transition temperature other 
than the indirect one on austenite grain size, would 
appear to be progressive. This would seem to rule out 
any overheating effect since the latter would be 
expected to come into play only above about 1 250° C 


TABLE Vii 


while the austenitizing temperatures actually used 
were in the range 900-1 250° C. In the absence of 
temper embrittling treatments, all 3°,,Cr-Mo samples 
treated at temperatures above 900° C gave cleavage 
fractures within the ductile—brittle range suggesting 
that they had suffered no adverse effects at the prior 
elevated temperatures. 


} 


Effect of tensile strength on transition te mperature of 
material of COarTSE-Graine d pare nt austenite 


Since the parent austenite grain size had such a 
marked effect on transition temperature for a constant 
strength, it was interesting to know whether the 
transition temperatures of materials of coarse- and 
fine-grained parent austenite were similarly affected by 
variation in tensile strength. Accordingly, a series of 

3°%Cr—Mo steel, from cast 94544, 


samples of 3 was 
1 175° and 900° C (to give a parent 


austenitized at 
austenite grain size of ASTM3) as in the previous 
section, athermally transformed to bainite, and tem- 
pered to give tensile strengths varying from about 
37 to 67 tons/in’. The tempering treatments and 
mechanical properties so obtained are given in 
Table XII. 

The average transition temperatures in Table XII 
ae plotted as a function of tensile strength in Fig. 13c. 
The relationship observed in Fig. 13c, is similar to that 
in Figs. 13a and 6, the point of inversion now occurring 
at about 41 tons/in*. The slope of the major linear 
portion of Fig. 13c, is about 3-2 “C/ton/in?. 


Correlation between parent austenite and ferrite grain 
Size 

The fact that for 3°, Cr—-Mo variation in 
austenite grain size by one ASTM number caused an 
average variation in transition temperature by 14° C, 
while for several low-alloy steels a variation in ferrite 
grain size by one ASTM number causes a variation in 
transition temperature of 13-4°C, the latter value 
being the average of five results quoted previously 
from the literature, at first suggested that the grain 
size of the ferrite formed in 3°,,Cr—Mo steel was roughly 
proportional to that of its parent austenite. While 
microscopic examination showed that the bainitic 
laths formed in 3°.,Cr—Mo steel somewhat 
coarser with increasing parent austenite grain size, 
they were not in direct proportion. This implied 
that in this steel either the effect of ferrite grain size 
on transition temperature was much greater than that 
reported for other steels, or that there was some sort of 
co-operative effect between the ferrite grains formed 
from parent austenite grain so that several 
small grains were behaving like one larger one. Some 
evidence for the latter 


steel a 


were 


one 


view was obtained from a 


Mechanical properties of 3°.,Cr-Mo, cast 91373, for athermal and isothermal bainite 





' Proof stress ‘ 
Limit of 


proportion- 
ality 


Max. 
stress 


Trans- 
formation 


product 0 05 01 02 


tons in* 


32:8 328 328 


431 


Athermal 26-3 32.8 
bainite 

Isothermal 33:3 33:5 33:5 33:5 
bainite 


433 


True 
fracture 
stress 


Elong., Red. in area, Irransition temp., “C 


Mean 50 
energy cleavage 


80 


93 
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Transition temperatures and other relevant data for various steels 





En 19 En 20 En 21 
Transformation 


product 
GS 


Pearlite 7:3 95 


Bainite 95 


Martensite 3 40 42.4 44 95 


447 81 


En 25 5°. Cr-Mo 


GS 


411 47 


424 17 § 81 


46 2 95 442 112 





Symbols GS, MS, and TT indicate austenite ASTM grain size no., maximum stress 


tons in’), and average transition temperature ( 


respectively 


study of the fully brittle impact fractures of tempered 
athermal bainitic structures formed from coarse- 
grained austenite and quenched from the tempering 
temperature of 650°C. This work suggested that 
many ferrite grains formed from the one parent 
austenite grain might have related orientations and, 
therefore, would respond similarly to an overall 
applied stress. Thus, Fig. 15 shows the cleavage 
facets of the paler etching grains to lie parallel to one 
another, but to be inclined to the facets of the darker 
etching grains, these facets likewise being parallel to 
one another. Under certain conditions of heat-treat- 
ment, one large austenite grain can then be considered 
as producing either many small ferrite grains or a few 
large but ‘ partitioned ’ ones. The coarser the parent 
austenite grain, the more small ferrite grains will be 
formed but the greater will be the co-operative effect. 


Ferrite grain size of the several transformation products 
As it was very difficult to distinguish microscopically 
the ferrite grain size of tempered martensitic or 


bainitic structures, recourse was had to X-ray 
diffraction examination by the standard back refle 

tion technique. It was found for 3°,Cr—Mo and the 
other steels that for a fixed parent austenite grain size 
and tensile strength (about 45 tons/in?), the ferrite 
grain size was very much finer for tempered martensi- 
tic or bainitic structures than for pearlitic ones. 
Visual examination of these X-ray diffraction photo- 
graphs showed little difference between martensite and 
bainite. Figures 16, 17, and 18 show typical back 
reflection photographs for upper pearlite, lower 
pearlite, and bainite in 3° Cr—Mo steel, cast 94544; all 
the samples having been austenitized at 900° C and 
tempered, as necessary, to a tensile strength of about 
45 tons/in®. The lower pearlite has a finer ferrite 
grain size than that of the upper pearlite in keeping 
with the former’s lower transition temperature, 
whilst the bainite has the finest grain size of the three. 
Hyam and Nutting®® found the ferrite grain size in 
their martensitic plain carbon steels, which had been 
tempered at 650° or 700° C, to be about 2yu, while 


TABLE IX Tempering treatments and mechanical properties of 3°.,Cr-Mo steel, cast 94544, for various levels of tensile strength 





Limit of 
propor- 


Yield point or proof stress 
tionality 


Tempering 
treatment 


Tons in’ 


UyP 
28-8 


Martensitic series 
672h 700 C WO + 28 
504 h 700 C WO 


64h 740C WO 32 
64h 740°C WO 


32.0 
6h 740°C WO 33 5 
6h 740 C WO 


0 05 


4h720C AC 38.8 


8h 650 C AC 425 
1) h 650°C AC 49-5 


12 min 650 C AC 549 


Bainitic series 
64h 740 CWO 


48 h 650 C AC 
48 h 650°C AC 


16 h 650°C AC 
24h 650°C AC 


8h 650°C AC 


3h/650°C AC 4 
1h 650 C AC 


} bh 650°C AC 
9 min 650°C AC 


True 
fracture 
stress 


Red. 
Elong., in 
Area, 


Max. 


rransition temperature, 
stress 


Mean 50 


Average 
energy cleavage ® 
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3 and b, and peorlite; parent austenite ASTM 








Curve C3. 





sim? 


Relationship between transition temperatur 


for martensite, (b) and (ce) for bainite 


itenite of ASTM7-5 


strength, (a) 
and (bh) 
ASTM3 


formed from a 


Irvine and Pickering?® observed a similar size in 
low-carbon bainitic steels, transformed. The 
grain size indicated by Fig. 18 is of the order found by 


these other workers 


as 


Such a grain size is equivalent 
to about ASTMI5. Metallographic work suggested a 
value of ASTMI14. For the present purpose, the 
average value of ASTM14-5 will be used. 

Comparison with X-ray diffraction standards 
showed the grain size of the upper pearlite to be about 
ASTMS. Taking a difference of ferrite grain size of 
one ASTM number as equivalent to 13-4°C, the 
difference of the 6-5 ASTM numbers between pearlite 
and tempered bainite is equivalent to 87°C. The 
actual difference in transition temperature observed 
was 123°C. The fair agreement between these two 
values suggests that the lower transition temperature 
of bainite (or martensite) compared with that of 
pearlite is primarily due to the former’s finer ferrite 
grain size 
The the 
strength relationship 


enversion in transition temperature te nsile 


The increase in transition temperature in 3° Cr-Mo 
steel as the tensile strength decreases below a certain 


TABLE Xl 


TABLE X_ Effect of temperature on austenitic grain size 





Austenitizing temperature, ( 900 1000 1100 1175 1250 


Austenite ASTM @grain size no. 





critical value would appear to be similar to what has 
been observed by several groups of workers**-* in the 
USA, and called ‘ upper nose embrittlement.’ This 
is distinct from temper embrittlement, since upper 
embrittlement at higher tempering 
temperatures and up to Ac,, but its cause has not yet 
been established. ‘Iwo explanations have been offered: 
(a) ferrite grain growth, and (6) carbide agglomeration.*! 


occurs 


nose 


Evidence has been obtained in the present investiga- 

tion which supports the former explanation his 
evidence was threefold 

i) X 

tion 

grain size 

tensils 


reflec 


the 


Lice 


rav diffraction examination by 
technique indicated an 
between the baimitic sam 
streneth of 48-8 
temper red to a strength of tons in? 
Both those samples are represented in Fig. 13b 
metallographic examination carried out by optical 
opy at 2? OOO, of the 
represented { 
strengths of q 
some estimate to 
respective ferrite grain 
ponded to ASTMIO and 
idea of these grain 
Figs. 19 and 20. T 
grain size by 


back 
» in ferrite 

tempered 
and that 


as 
to a tons 


tensile 32 83 


magnification of 
in | b, tempered 


THICPTOS 
samples 
tensile 


allowed 


in 15-2 tons in? 


be 


te) 
thei 

orres 

Sore 


th idk of 
The latter « 
14 respectively 
be obtained from 
iking a variation In ferrite 
ASTM number as being equiva 
lent to 13°4° © variation in transition temperature 
this value being derived previously t he 
difference of 4 ASTM numbers is equivalent to 
54°C difference in transition temperature The 
actual experimental difference was 50° ¢ 
if ferrite grain growth were the 
initially coarser grained material should show a 
smaller effect than that initially finer grained 
Comparison of Figs. 135 and ¢ shows that this was 
the c: 


SIZCs 


SIZES in 


conee 


the effect, 


cause of 


ist 
ferrite 
37-4 


respec- 


Estimation by optical microscopy of the 
grain size of the samples of 38-6, 38-3, and 
tons/in® tensile strength in Figs. 13a, 6, and ¢ 
tively, indicated differences which were roughly in 
keeping with their differences in transition tempera 
ture. 

Finally, optical microscopic examination of longi- 
taken through the fully brittle 


tudinal sections 


Mechanical properties of 3°.,Cr Mo, cast 94544, for different prior austenite grain-size values 





Proof stress, 
Limit of 
propor ° 
tionality 


Average 
Austenite 
ASTM grain 
size no 


tons, in* 


a) For an MS of 48 tons in 
7 320 3 


0 
0 
0 


0 
b) For an MS of 67 tons in 
73 40.0 51 


3 42 0 52 


Max 
stress 


Red 
in 
area, 


True 
fracture 
stress 


Elong., rransition temperature, 


Mean 50 
Average 


energy cleavage 
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14 Relationship between 
austenite qrain size for tensile strengths o 


(b) 67 tons/in? 


impact fractures of the latter three samples, showed 
the fractures to be predominantly by cleavage of the 
ferrite grains. Figure 19 is representative. Taken 
together, all these observations confirm that the 
embrittlement obtained on prolonged tempering 
within the range 650-740° C is a phenomenon distinct 
from temper embrittlement and is probably largely 
due to ferrite grain growth. (Ac, for this steel, cast 
94544, was determined as 775° + 5 C.) 


Effect of temper embrittlement on transition temperature 

It is well known that certain low-alloy steels which 
have either been slowly cooled in the temperature 
range 650° to about 350° C, or have been held for some 
time in this range, become temper embrittled. This 
embrittlement is manifested by an increase in transi- 
tion temperature and by a change from transcrystalline 
fracture of the ferrite grains to fracture at the prior 
austenite grain boundaries in impact tests carried out 
within or below the ductile—brittle transition tempera- 
ture range. 

When this work began, it was believed that 3°,Cr 
Mo steel had only a slight susceptibility to temper 
embrittlement. This belief had probably arisen 
through carrying out impact tests on bar material] 
only at room temperature (RT), and as such material 
can have a transition temperature well below RT when 


TABLE XIil 
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i) 


1000 


in the martensitic o1 ondition 
embrittlement induced in it might not be detected at 
RT. Detailed that 
the brittle fractures of impact test pieces from slowly 
cooled 3°,,Cr—Mo torgings tended to follow in part the 
prior austenite grain 
retreatment of test material from 
1 h/650° C, WQ, lowered the transition temperature 
by up to about 65°C. 


Dbalnitic « any temper 


investigation showed, however, 


boundaries and, moreover 


such forgings for 
Both these observations sug- 
gested that the susceptibility to temper embrittle- 
ment was greater than exper ted 

This then raised the question as to whether the 
correlations established between transition tempera- 
ture and the several variables studied, also applied 
in the presence of temper embrittlement. The effects 
of microstructure (i.e. transformation rroduct), 
tensile level, and grain size, all in the p.esence of 
temper embrittlement, were, therefore, re-investigated. 
It can be said that in general the same relationships 
apply, save that the levels of transition temperature 
are all raised as a result of the temper-embrittlement 
Thus, for the same parent austenite grain size of 
ASTM7-5 and tensile level of 45 tons/in®, pearlitic, 
bainitic, and martensitic structures were found to be 
equally susceptible to temper embrittlement, their 


Tempering treatments and mechanical properties of 3°.,Cr Mo steel, cast 94544, of prior coarse-grained austenite 





Limit of 
propor- 


Yield point or proof stress 
tionality 


Tempering 
treatment 


tons in* 


64h 740°C WO 
64h 740 C WO 


48h 700 CWO 
48 h 700 C WO 


48 h 650°C WQ 4 
48 h 650°C WQ 


48 h 650°C WO 
48 h 650°C WQ 


3h 650C WO 
1h 650 C WQ 


} 650°C AC 


Max. 
stress 


True Elong Red, 
fracture P in 


Irransition temperature, 
c 
stress area, 


Mean 50 


energy cleavage Average 
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16 X-ray diffraction reflection photograph for 3%Cr—Mo steel, 
cast 94544, showing upper pearlite 


transition temperatures being raised by 59°, 60°, and 
61° C respectively. 

There was a suggestion that the susceptibility to 
temper embrittlement decreased with increasing parent 
austenite grain size but this may have been due to the 
very high temperatures used to obtain the larger 
austenite grain sizes. Further work would be required 
to establish this. 

The susceptibility to temper embrittlement also 
raised the question as to whether air cooling instead of 
water quenching the ?-in. dia. bar sections from the 
tempering temperature of 650° C in all the previous 
work had affected the transition temperature. Two 
further series of samples in the martensitic and two in 
the pearlitic condition were prepared. One series was 
water quenched and one air cooled from the temper- 
ing temperature of 650° C and their transition tempera- 
tures determined. Water quenching gave transition 
temperatures 7°C lower and 2°C higher than air 
cooling for the martensitic and pearlitic microstruc- 
tures respectively. As these values are within the 
estimated experimental error of about 10° C, they 
are not significant and suggest that with the 3°,Cr 
Mo steel used for these experiments, air cooling from 
650° C has not significantly affected the transition 
temperature of }-in. dia. bar material. Air cooling had 
originally been adopted to avoid any possible effect 
on the transition temperature of residual macro- 
stresses resulting from water quenching from 650° C. 


Effect of carbon content on transition temperature of 3°.,Cr 
Mo steel 


The effect will now be considered of variation in 


17. As Fig.16, showing lower pearlite 


bine oa 
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18 As Fig.15, showing bainite, te mpered for 96 h at 650°C 


composition, particularly in carbon content, between 
casts of the same nominal type or within the one 
forging owing to segregation. While the latter will be 
of slight effect in the bar materials studied, it may be 
important when considering the properties of materia] 
taken from the core of a large rotor forging. As it was 
found that the carbon content of 3°Cr—Mo forgings 
could vary by + 0-05°% as between the core and the 
cast analysis, and by + 0-04°;, within the core itself, 
the effect of variation in carbon content was _ in- 
vestigated. 

Bar material (3°,,Cr—Mo) from casts 90706, 91373, 
86519, and 88501 containing 0-18, 0-25, 0-26, and 
0-30°,C respectively, were heat-treated to give 
tempered martensitic, bainitic, and pearlitic micro- 
structures of about 45 tons/in? tensile strength. 
Details of the heat-treatments and mechanical 
properties so obtained are given in Tables XIII and 
XIV respectively. 

The parent austenite grain sizes of these casts 
after the treatments detailed in Table XIII], were as 
follows: 


90706 91373 S6519 SS8501 


Photomicrograph of 3% Cr—Mo steel, cast 94544, showing 
cleavage impact fracture of bainite, tempered for 128 h/740°C 
2000 





As Fig 19. showing fine ferrite grain size of hainiate te m pe red 


for 96h at 650°C 2 000 


The final corrected average transition temperatures 
in Table XIV are plotted as a function of carbon con- 
tent in Fig. 21. This shows that for all three micro- 
structures, the effect of carbon in the range 0-18 
0-30°, is to raise the transition temperature, the 
effect tending to be greater at the higher end of the 
range. The average increase in transition temperature 
for an increase in carbon content of 0-O1°%, is 4-8, 
5-0, and 5-8 C for pearlite, bainite, and martensite, 
respectively. 

It is believed that any cast-to-cast or local variation 
in other alloying elements will have less effect than 


that of carbon on transition temperature. 

The effect of composition, per se, on 
temperature is now being studied. The results to date 
suggest that the major effect is an indirect one in 
determining the ferrite grain size 


transition 


DISCUSSION 
Of the several factors found to control transition 
temperature in the present work, perhaps the most 
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TABLE Xlll_ Heat-treatment of 3°..Cr-Mo casts of various 


carbon contents 





Carbon 
content, 


Transforma- 
tion 
product 


Heat-treatment 


0 18 and 
0 


to 700 C, 14 h 700 ¢ 
}h 700 C AC 


Pearlite h 900 C, rapidly FC 


to transform), and A¢ 


0 26 h 900 C, 


to transform 


1h h 700 ¢ 
sh 700 C AC 


Pearlite rapidly FC to 700 C, 


, and AC 


0 18,0 25 
and 0 30 


Bainite h 900 ©, AC to 600 C, rapidly FC to 500 C, 
15 min 500 C (to equalize), FC to 300 Cin 
1h (to transform), and AC 48 h 650 ¢ 


AC 48 h 650 © AC 


0 18 and 
0 26 


Martensite h 900 C OO 4h 720 C AC 


Martensite 0 Ww h 900 C OO 4h 750 C AC 





itself 
austenite 


important is ferrite grain size. The latter is 
determined by three parent 
grain size, (6) austenite transformation temperature, 
and (¢) conditions of tempering 
was found to be finer as the pare nt austenite grain 
size became finer. This was suggested by Burns and 
Judge® and demonstrated by Owen et al.'® The 
ferrite grain size has been shown by X-ray diffraction 
examination in the present investigation to be fine 
the lower the austenite transformation temperature, 
a difference of about 7 ASTM numbers having been 
found between the ferrite grain size in pearlite and in 
tempered bainite in a 3° Cr-Mo steel. Prolonged 
tempering at temperatures relatively near Ac, can, on 
the other hand, affect the ferrite grain size by causing 
grain growth 


The 


factors. (a) 


The ferrite grain size 


decrease in 


decreasing ferrite 


transition temperature with 
SIZe generally 
throughout this at least qualitatively, in 
keeping with current theory.***> In the present 
work it was found that the grain size of the ferrite 
could be measured with less certainty than that of the 
parent austenite. Where estimates of ferrite grain 
size were made, a difference of one ANTM number was 
found to be equivalent to about 13° and 19° C differ- 
ence in transition temperature. The former figure was 


grain observed 


work is, 


TABLE XIV Mechanical properties of 3°.,Cr Mo casts of various carbon contents 





2 5 > ~ 
Limit Proof stress, 


of 
propor- 


Car- . - 
~_ tionality 


bon, 


Transformation 
product 
tons in* 


Pearlite 19 
26 22 
30 

Bainite 18 
25 
3» 

Martensite 18 
26 


LYP 


30 30:5 34 6 


Red rransition temperature, 
Elong., in 
area, 


True 
fracture 
stress 


Max. 
stress 


50 
cleav- 


age 


Mean 
energy 


Cor- 
rected* 


43 95-5 
45 93 
42 102 
44 112 


44 100 





* The average transition temperature has been corrected in the last column for a parent-austenite grain size of AS TMS so that the effect 
of carbon can be determined independently of this other variable. It has been assumed that the same correction factor for parent-austenite grain 


size as was derived for bainite can be applied to pearlite and martensite 
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transition and carbon 


21 Relationship between 


content in 3° 


temperature 
6Cr Mo steels. for microstructures of te mpere d 


martensite, bainite, and pearlite 


based on grain sizes determined by optical micro- 
scopy in heavily tempered bainitic microstructures, 
while the value of 19° C was based on grain sizes 
determined by X-ray diffraction examination in 
samples of pearlitic and tempered bainitic micro- 
structures. 

A second major factor affecting transition tempera- 
ture was found to be tensile strength. This relation- 
ship is more empirical than fundamental. However, 
if the average transition temperatures for tempered 
martensite and bainite in Tables IX and XII are 


plotted as a function of yield stress (LYP) or 0-5% 
proof stress, since in most cases no sharp yield point 


was obtained on testing at room temperature, the 
relationships obtained are similar to those obtained 
taking nominal tensile strength as the parameter. 
Similar relationships are also obtained on plotting 
transition temperature as a function of true fracture 
stress. Ignoring the inversion effect at low tensile 
strengths, the relationship between transition tempera- 
ture and yield or 0-5°, proof stress is also in keeping 
with current theory.* *> In the present work, a 
variation of 1 ton/in® in 0-5°, proof stress caused a 
variation in transition temperature of 2-8-4-2° C, 
Cottrell®® has given a theoretical treatment of the 
changes in transition temperature of mild st: el with 
grain size and yield point. According to his cale a- 
tions, the impact transition temperatuie should be 
increased by 33°C when the grain size is doubled, 
i.e. 164° C increase in transition teu»perature for unit 
change in ASTM grain size. li.crea:ing the vield 
strength by 1 ton/in® should the transition 
temperature by about 6° C 
However, several uncertainties 


Lalst 


rise when attempt- 
ing to apply Cottrell’s theory to the present work on 
3° Cr-Mo steel. In most cases in this work it was 
possible to measure accurately only the austenite 
grain size; the relation between austenite grain size 
and ferrite grain size is uncertain, even when consider- 
ing only one transformation product such as bainite. 
In addition the theory may need modification for the 
case where, in contrast to mild steel, there is no definite 
vield point. It is perhaps somewhat early to attempt 
a quantitative explanation of the present experimental 
results on an alloy steel such as 3°,Cr—Mo 

With regard to the the 


inversion in transition 
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temperature /tensile or yield stress relationship, it is 
suggested that the effect arises only through the 
change of grain size resulting from prolonged temper- 
ing. At tensile levels above that at the point of in- 
version, the ferrite grain size is considered to remain 
largely unaffected by the tempering treatments, the 
latter merely resulting in a relief of microstresses 
Transition temperature is then mainly a function of 
vield stress for a virtually constant ferrite grain size. 
At the lower tensile levels, however, prolonged tem- 
pering causes ferrite grain growth so that transition 
temperature is now affected by ferrite grain size and 
vield stress, the former predominating. 

The present work points to a rational explanation 
for the difference in transition temperature between 
two steels of different composition. Assuming neither 
has been temper embrittled and the comparison is 
made at the same tensile level, the principal dis 
tinguishing factor will be ferrite grain size. This will 
be determined by the parent austenite grain size, the 
nature of the austenite transformation product, and 
possibly by tempering conditions. Thus, a_ steel 
having a tempered martensitic or bainitic structure 
will probably have a lower transition temperature 
than a steel with a pearlitic structure; hence the 
superiority of 3°,Cr—Mo steel over, for example, a 
plain carbon or 1°%,Ni steel. The question of com- 
position, however, is now being studied further. 

The final main factor affecting transition tempera 
ture is that of temper embrittlement. This is a 
complication in that it changes the mode of brittle 
fracture from cleavage of the ferrite grains to a 
tendency to intergranular fracture at the prior 
austenite grain boundaries. In addition, not all 
qualities of steel are equally susceptible. Its presence 
must be watched for, since by raising the transition 
temperature by perhaps as much as 65°C, as for 
3°%Cr—Mo steel, it may mask the effect of other 
variables 


Summary of Part 1 


the 
bar 


affecting 
steel in 


A systematic study of the factors 
transition temperature of 3°,Cr—Mo 
form has given the following results: 

(1) The lower the austenite transformation tempera- 
ture the lower the transition temperature, a greate1 
difference being obtained between pearlite and bainite 
than between bainite and martensite, other things 
being equal. Similar results were obtained with several! 
other low-alloy steels. 

(2) The lower transition temperature of bainite or 
martensite compared with that ot pearlite is probably 
primarily due to the former’s finer ferrite grain size 

*) The finer ‘he parent austenite grain size, the 
lower the transition temperature, a change by one 
ASTM number being equivalent to 14° C for tempered 
bainitic structures, 

(4) Down to a critical value, the lower the tensile 
strength, the lower the transition temperature, a 
change by 1 ton/in? being equivalent to 3° and 5° C 
for tempered martensitic and bainitic structures 
respectively, for a parent austenite grain size of 
ASTM7-5. Coarsening the parent austenite grain 
size from ASTM7-5 to 3 lowered the correction factor 
for tempered bainitic structures from 5° to 3-2°C 








Below the critical value, an inversion occurred such 
that further decrease in tensile strength was ac- 
companied by an increase in transition temperature. 
This increase was due to ferrite grain growth caused 
by prolonged tempering. 

(5) Temper embrittlement was found to be a more 
significant factor in 3°,Cr—Mo steel than had been 


TABLE XV_ Dimensions and analyses of forgings 
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anticipated. Its presence could mask effects detailed 
in items (1)-(4). 

(6) The lower the carbon content, the lower the 
transition temperature, a change by 0-01% in carbon 
content being equivalent to 4-8°, 5-0°, and 5-8° C for 
pearlitic, tempered bainitic, and tempered martensitic 
structures respectively. 
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PART II: THE TRANSITION TEMPERATURE OF 
MATERIAL FROM FORGINGS 


Description of forgings 

The shafts 
turbine wheels made by normal production methods 
Acid 


open hearth steel was used for the rotor shafts and 


forgings investigated were rotor and 


for use in elec tric power! generating equipment 


TABLE XVI 
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Mechanical properties of forgings as works-treated 


for the turbine wheels. The 
chemical compositions of the various forgings are 
given in Table XV; the carbon and nitrogen contents 
of the 3°,,Cr—Mo steels were determined on the actual 
test material, while all the other figures were obtained 
by analysis of a box test taken when the steel was 
It was found that the carbon content of 3°,C1 


Mo forgings could vary by 0-05° 
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22 Photomicrograph of forging no.3,C steel 


core and cast analysis, and by + 0-04°,, within the 
core itself. It will be seen from Table XV that all the 
turbine wheels, and 15 of the rotor shafts were made of 
Cr—Mo steel with the Cr content ranging from 2-31 to 
3-96°%, but falling mainly in the range 3-0-3-5%. 
Throughout this work, particular attention has been 
paid to the forgings of this composition, but forgings 
of other compositions have been included because they 
are commonly used. 

The dimensions of the rotor shafts range from 31 in. 
to 57 in. body dia. by up to 36 ft in overall length; 
the turbine wheels, which are made as up-ended 
discs with a central hole, are 48-62 in. outside dia. 
and 5}—16} in. thick at the hub. 

After forging, the rotor shafts are annealed, re- 
austenitized, and cooled in air (or air and furnace) 
until completely transformed, and then tempered. 
The turbine wheels are annealed, rough machined all 
over (including the bore), hardened by air cooling or 
oil quenching, and tempered. To keep residual 
stresses low, all the forgings are slowly cooled from 
the tempering temperature at a rate dependent on the 
size of the forging. The 3°,Cr—Mo forgings were 
austenitized at 900-950°C and tempered at 620 
690° C. 


As Fig.22, forging no.12, C—Mo steel ~ 100 
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24 «As Fig.22. forging no.1i 


Test procedure for forgings 
Test material for this investigation 
after the forgings had been tempered. An axial core 
of 1-2 in. dia. was trepanned from each rotor shaft, 
and the portion corresponding to the mid-length of the 
body was used for test; an annulus of 2 in. radial 
thickness was trepanned from the bore of each turbine 
wheel. The direction of testing was longitudinal for 
the rotor shafts, and tangential for the turbine 
wheels. Some preliminary tests on turbine-wheel 
material had shown that the transition temperature 
in the axial direction was not significantly different 
from that in the tangential direction, although in the 
former case the energy required to fracture the test 
piece was lower for a given proportion of cleavage in 
the fracture 

Charpy V-notch specimens were broken at various 
temperatures, and the transition temperatures were 
determined as in Part |. The results are given in Table 
XVI. In addition, the temperature for 15 ft-lb energy 
absorption has been included in the data as a matter 
of interest, since this criterion has sometimes been 
used in transition temperature work, particularly in 
the USA. Unless otherwise stated, however, all 


was obtained 


25 As Fig.22, forging no.23, Ni-Cr—Mo steel 
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26 As Fig.22, forging no.27, Ni-V steel 100 


references to transition temperature in this investiga- 
tion are to the average of the mean energy and 50% 
cleavage transition temperatures. 


Microstructure of forgings 


Microscopical examination was carried out on one of 
the aforementioned Charpy test pieces from each 
forging. The primary object was to determine the 
grain size of the parent austenite, but attention was 
also paid to the nature of the transformation product. 
The Cr—Mo steels consisted almost entirely of tem- 
pered bainite (occasionally a very small amount of 
pearlite was observed in the test material from the 
rotor shafts). All the other steels contained consider- 
able amounts of free ferrite, accompanied by pearlite 
(in the 1°,Ni, Ni—-V, and C steels) or bainite (in the 
C—Mo and Ni-Cr—Mo steels). Typical photomicro- 
graphs are shown in Figs. 22-27. 

In spite of the proportion of free ferrite present in 
some of the rotor shafts, the grain size recorded is that 
of the parent austenite, and was usually somewhat 
coarser than that of the free ferrite by up to two 
ASTM nos. 


Consideration of test results 

An examination of the results recorded in Table 
XVI shows that the transition temperatures of the 
forgings cover a wide range. In an attempt to explain 
this, and to explain why 3°%,Cr—Mo forgings, for 
example, give higher values than those which can be 
obtained on small-diameter rolled bar of similar 
composition, the principles established in Part I have 
been applied. 

If the transition temperatures are plotted against 
tensile strength, as in Fig. 28, there is at first sight 
little evidence of correlation, but the points lie in 
three groups: turbine wheels towards the lower 
right-hand side, most of the rotor shafts towards the 
upper left-hand side, and 3%Cr—Mo and Ni-—V rotor 
shafts in an intermediate position. The two diagonal 
lines across the bottom right-hand corner of Fig. 28 
and the two subsequent graphs represent the relation- 
ships established in Part | between transition tempera- 
ture and tensile strength of 3°,Cr—Mo rolled bar heat- 
treated to give tempered bainite for parent austenite 
grain sizes of ASTM3 and 7.5. 
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ew 


27 As Fig.22, forging no.39, 3%Cr—Mo steel 


x 100 


In spite of their higher tensile strength, the turbine 
wheels have transition temperatures which are equal 
to or lower than those of the rotor shafts. A probable 
explanation of this is the smaller austenite grain size 
of the turbine-wheel forgings. The effect of varying 
austenite grain size has therefore been eliminated by 
correcting the transition temperatures at the rate of 
14°C per ASTM no. to a common grain size of 
ASTM3 which is a convenient value intermediate 
between those of the rotor shafts and turbine wheels, 
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29 As Fig.28, transition temperature corrected to a parent 
austenite grain size of ASTM3 


and for which a transition, temperature tensile strength 
relationship has been derived in bar material. The 
corrected results have been re-plotted in Fig. 29, and 


TABLE XVII 
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30 As Fig.28, transition corrected to a 


austenite size of AST M3, in the non-temper embrittled con 
dition (1 h at 650°C, WQ) 


temperature parent 


are now seen to fall into two main groups, with all the 
Cr—Mo steels towards the lower right-hand side and all 
the others (including Ni-V) towards the upper left- 
hand side. This segregation into two groups can be 
explained by consideration of the microstructures. 
The Cr—Mo steels consist almost exclusively of tem- 
pered bainite, while the microstructures of the others 
consist either of pearlite and free ferrite, or bainite 
with a considerable amount of free ferrite. Although 
no systematic examination was made in Part | of the 
effect of free ferrite on transition temperature, it is to 
be expected that there will be an increase in average 
ferrite grain size and, therefore, of transition tempera- 
ture as a result of free ferrite being present. It is of 
interest that the forgings represented by the top left- 
hand group in Fig. 29 tend to lie in one band in spite of 
their varied composition, suggesting that for this 
group, chemical composition has less influence on 


Mechanical properties of forging material after a re-treatment of 1 h at 650°C, WQ 





Treatment: as received As received 


Elong., 
M.S. : 


—— 
™ “ 
tons in’ 7 


transit 


Forging 
— temp., “C 





Red. in 
area, 


+ 1h/650°C WQ 


Transition temperature, °C 
Parent aus- 
tenite grain 


b) (c (d 
(c) Cor- 
ra —, = rected to 
‘ ASTM3 


size 
ASTM no. (a) ( 
Mea 50° 
energy Cleavage 





Rotor shafts 
29 


31 
32 
34 
35 
36 
38 
39 
Turbire wheels 
45 52 : £0 
46 52 j 49 
47 50 15 3 50 
48 49 12 ] 49 


56 53 16 49 





* Value higher than as received only owing to local higher carbon content 
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31 48 Fig.28, transition temperature corrected to a carbon con 
tent of 0-26 °°, anda parent austenite grain size of ASTM 3, 
1h at 650°C, WQ) 


in the non-te mper embrittled condition 


transition temperature than tensile strength and grain 
size. It is also now clear that Ni-V steel, which at 
first appeared to be different from the others in this 
group, was different only because of its very fine grain 
size. 

Correction of the transition temperatures of the 
(r—Mo steels for grain size has brought the rotor 
shafts and turbine wheels into one group but there is 
still a considerable amount of scatter. Statistical 
analysis of the data gives a regression line for this 
group with a slope of 4-5° C/ton/in?, or, disregarding 
the grain size correction and analysing the original 
data for all the Cr—Mo steel forgings, the following 
multiple regression equation is obtained 


‘Transition temperature in C — 4-4MS—13-3GS—131 
i.e. the dependence of transition temperature on 
maximum stress (MS) and parent austenite grain 
size (GS) is very similar to the values of 3-0-5-0 and 
14-0, respectively, which were established in Part I for 
3%Cr-Mo rolled bar. Transition temperatures cal- 
culated by means of this equation fall within +- 30° C 
of the experimental values, with only four exceptions, 
all turbine wheels. 

All the results in Fig. 29 still lie somewhat above the 
line representing 3° Cr—Mo rolled, bar of the same 
parent austenite grain size, but it should be remem- 
bered that all the forgings were slowly cooled after 
tempering and may therefore be affected by temper 
brittleness. To eliminate any such effect, test material, 
where available, was re-tempered in the laboratory for 
Lh at 650°C and water quenched; the transition 
temperature and tensile strength were measured on 
this re-treated material and the results are given in 
Table XVII. These newly determined transition 
temperatures, corrected to ASTM3, are plotted 
against tensile strength in Fig. 30, where it will be 
seen that they now lie near to the line representing 
3°,Cr—Mo rolled The few results available on 
rotor shaft material lie quite close to the line, but the 
turbine-wheel results still show a considerable amount 
of scatter 

The reason for this scatter is not at present clear. It 
cannot be significantly accounted for by differences in 
carbon content between the several casts 


bar. 


It is also 
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not at present clear why the embrittling effect caused 
by slow cooling varies from one forging to another. 
Attempts to correlate the amount of embrittlement 
with the phosphorus and tin contents of the various 
forgings have so far proved unsuccessful. 

As further test material was not available for the 
remaining 3°,,Cr—Mo forgings, (i.e. other than those in 
Table XVII), the average decrease in transition tem- 
perature as a result of the re-treatment at 650° C was 
calculated from Table XVII, allowing for any differ- 
ence in MS resulting from 650°C treatment. This 
average decrease, 42°C, was then applied as a cor- 
rection factor to the transition temperature (already 
corrected) to a parent austenite grain size of ASTM3 
of the remaining 3°,,Cr—Mo forgings. In addition, the 
transition temperature has been corrected for a 
carbon content of 0-26° , which was the value for 
the bar material, and to the maximum stress value 
obtained before treatment at 650°C. The 
results together with those from Fig. 30 (now 
corrected for carbon content maximum 
value) are shown in Fig. 31. 


final 
also 
and stress 

All the points now lie about the line for bar material, 
about half the points lying within a band of 10° and 
the majority within about 30°. The scatter is in 
part due to a possible inaccuracy of about + 20° in the 
assumed correction factor for temper embrittlement. 

Some preliminary work which has been done on 
forgings other than of 3°,Cr—Mo steel suggests that 
some of these steels are affected to only a small extent, 
if any, by temper brittleness after slow cooling from 
the tempering temperature. 

It was pointed out in Part I that the transition 
temperature of 3°,Cr—Mo steel was not significantly 
affected by the rate of cooling from the austenitizing 
temperature, provided that the transformation pro- 
duct was bainite. The results obtained on the 3°,Cr 
Mo forgings confirm this, since, when allowance is 
made for the differences in grain size and _ tensile 
strength, transition temperatures of rotor shafts, 
37-57 in. dia. air cooled from the austenitizing tem- 
perature, are similar to those obtained on turbine 
wheels less than 10 in. thick and oil hardened 


DISCUSSION 


The most important point that emerges from the 
present work is that the transition temperature of 
material from a large forging can be accounted for and 
even predicted by means of four principal parameters, 
namely (a) parent austenite grain size, (6) transforma- 
tion product, (¢c) tensile strength, and (d) extent of 
temper embrittlement. For 3°,Cr—Mo steel, carbon 
content is a fifth parameter. 

The transition temperature 1s lowered by about 
14° C fora parent austenite grain refinement equivalent 
to one ASTM no., and by 3-2°C for each ton/in? 
reduction in tensile strength. Little advantage can be 
taken of the latter relationship because the forging 
must have sufficient tensile strength to withstand 
service stresses. A fine austenite grain size is also not 
easily obtained, since the slow heating and prolonged 
soaking which are necessary with such large forgings 
as rotor shafts lead to grain growth; it may be pos- 
sible, however, to inhibit grain growth by alloy 
additions such as vanadium. On the other hand, a 
fine austenite grain size reduces hardenability and by 








increasing the transformation temperature may tend 
to increase the transition temperature. 

It does not appear to be practicable at the present 
time to transform very large forgings to martensite 
A 3°,Cr—-Mo steel can be transformed to bainite, 
however, and for a given tensile strength, steel of this 
composition was found to give lower transition tem- 
peratures than steels of other compositions which 
contained pearlite or appreciable amounts of free 
ferrite in their structures. Although forgings of 3°, 
Cr—-Mo steel seemed to be the most susceptible to 
temper embrittlement, they still had lower transition 
temperatures than the majority of the other com- 
positions studied 

Since rapid cooling of large forgings from the 
tempering temperature would introduce very bigh 
residual stresses, this appears to be an impracticable 
method of eliminating temper brittleness. 
reduction in the degree of embrittlement may be 
achieved, however, by modifying the chemical com- 
position of the steel. Phosphorus has been shown by 
others to increase temper brittleness, but no correla- 
tion was found in the present work between the degree 


Some 


REFERENCES 


1. D. H. WInnt 
A-249, 1957 
J.H 
ao. A. 
203-214 
H. J. Frencu: Trans. AIME, 1956, 206, 770-782 
R. F. HEHEMANN, V. LUHAN, and A. R. Trorano 
ASM, 1957, 49, 409-426 
N. P. ALLEN and C. C. Earvey: J/S/, 1956, 182, 375-388 
E. 8. Davenport: Trans. AIME, 1957, 209, 677-688. 

E. F. Battey and W. J. Harris ASM, 1952, 44, 
204-217. 

R. H. GReAvEs and J. J 
218. 

E. Maurer, O. H. Wiis, and H 
1942, 62, 81-89, 115-121 

. A. Hurtica, in discussion: 
809 
W. Barre and ©. F. Treper: J/S/, 1947, 157, 223-238 
J. M. Hopee, R. D. Mannine, and H. M 
Trans. AIME, 1949, 185, 233-240. 

R. W. VANDERBECK: Weld. J., 1951, 30, 59s—64s 

I. M. Mackenzie: J. West Scotland IS]. 1952-3, 60, 224 
258. 

F. W. Boutcser, R. H 
Res. Council Bull 


and B. M. Wunpt1 ISME., no.do7 


papel 


iS.M 
Tech 


1947, 
Publn.. 


Trans 


1STM Spec 


HOLLOMAN et al 


{INEBOLT 


38, 807-844 


no.15s, 1954, 


Trans 


Trans 
\. Jones: JIS], 1920, 102, 171 


Kresscer: Stahl Eisen 


Trans. ASM, 1948 


40, 805 


{EICHOLD 


Loria: Weld 


1956, April, no.26, 1-18 


FRAZIER, and C. H 


Serves, 


S TA L in English 


Number 6 (June 1959) of the cover-to-cover translation of the Russian journal Stal 


Cina and Jubb Factors affecting transition temperatures 349 


of embrittlement and phosphorus content 
because the variation in composition was too small in 
the forgings tested in this investigation 

At the present time the most promising method of 
obtaining a temperature in 
forgings suitably modifying the 
composition so as to obtain (a) a fine parent austenite 
grain size, (6) sufficient hardenability to 
transformation in the pearlite region, and (¢) as little 
temper brittleness as possible A considerable 
amount of experimental work will be needed, however 
before transition temperatures below room tempera 
ture can be consistently achieved 
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Gravimetric determination of lead in iron 
and steel (lead content >0:05%) 


BISRA Methods of Analysis Committee 


INTRODUCTION 

THE METHODS OF ANALYSIS COMMITTEE was asked in 
1952 to reconsider the British Standard method for 
lead in steels, BS 1121: Part 1C: 1943, which had been 
specially developed for leaded steels containing from 
-2°, to 03°, of lead. It was known that the method 
was unsuitable for materials other than carbon steels, 
and that the accuracy was doubtful at levels below 
0-1% , 

The Pig Lron, Carbon, and Low-Alloy Steels Analysis 
Sub-Committee* therefore undertook to develop a 
revised method for lead in steel which would be appli 
cable to a wider range of materials and to all concen- 
trations of lead 


EXPERIMENTAL INVESTIGATION 
BS L121: Part 1C was based on the precipitation of lead 
sulphate and conversion to lead molybdate, and there 


Paper MG/D/97/59 of the Metallurgy (General) Division of the 
British 
August 


Iron and Steel Research Association, received 13 
1959 

*The constitution of the Sub-Committee at 31 March 1958 was 
as follows: Mr 8S. W. Craven, ICT Ltd (Chairman); Mr W. E 
Clarke, BCIRA; Mr P. E. Clary, Ford Motor Co. Ltd; Mr L. J 
Round Oak Works Ltd; Mr C. B. Clyde, 
Lanarkshire Steel Co. Ltd; Mr L. E. Gardner, Edgar Allen and 
Co, Ltd; Mr D. P. Hunter, Steel Company of Wales Ltd; Mr 
R. F. Jones, Steel Company of Wales Ltd; Mr P. D. Ridsdale, 
Bureau of Analysed Samples Ltd; Mr A. Walker, John 
Lysaght’s Scunthorpe Works Ltd; Mr H. J. Turner, Steel 
Peech and Tozer; Mr W. Ivor Williams 
Ltd 

also due to Mr F. V 
Manufacturing Co. Ltd; Mr A. P. Lunt, Park Gate Iron and 
Steel Co. Ltd; Mr A. W Ltd; and Mr 
C. W. Short, John Lysaght’s Scunthorpe Works Ltd; who 
were members of the Sub-Committee during the investigation. 


(Clements, Steel 


Guest Keen Iron and 
Steel Co 


Thanks are Gleeson, Lancashire Steel 


Reed, Consett Iron Co 


TABLE | Approximate percentage composition of steels used 


in a preliminary trial 





Sample 
no Mn Si 





MGS/195 2 0-96 
MGS /196 1-18 
MGS /197 O-61 


0-16 O-03 
O23 


oso 
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SYNOPSIS 


A method based on the precipitation of lead as sulphide 
and conversion to lead molybdate has been examined on a 
range of steels containing more than 0-05%, lead. The 
method has been shown to be free from inte rfe rence from 
copper, chromium, molybdenum, nickel, up to 0-25°%, tin, 
and up to 2°, tungsten. A reproducibility of 00-01%, 
at 0-2°%, lead content is claimed. 1758 


was evidence that the separation as sulphate was 
liable to cause low recoveries of lead. It was suggested 
that the introduction of a hydrogen sulphide precipi- 
tation from a weakly acid solution would overcome 
this difficulty and enable the method to be extended to 
lower lead contents. 

A method using a preliminary sulphide separation 
followed by precipitation as sulphate and _ finally 
weighing as lead molybdate had already been pub- 
lished? and this was given a preliminary trial on a 
manganese—molybdenum steel, a high-sulphur steel, 
and a free-cutting stainless steel (see Table I). 

The preliminary results obtained are reported in 
Table II and whilst these showed fair agreement it was 
found that difficulty was experienced in completing 
the solution of lead sulphide from the filter paper by 
washing with dilute nitric acid. It was also con- 
firmed that the intermediate separation of lead sul- 
phate introduced an error due to the slight solubility 
of the sulphate. Further preliminary work led to the 
suggestion that the conversion to sulphate might be 
omitted altogether. 

The method was therefore re-drafted so that after 


TABLE It! Preliminary results of analyses 





Lead, 


Analyst MGS/195 MGS/196 MG3/197 





0-17 
0-168 
0-16 
0-134 
0-178 
0-171 
0-17 
0-185 


0-15 

0-144 
0-135 
0-122 
0-145 
0-134 
0-145 


0-15 





*Omitting conversion to sul; 
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{il Results of analysis using re-drafted method 





Lead recoveries from Lead recoveries from 
lead-free steel, °,, 
(0-05°,,Pb added) 


lead-free steel, °,, 
(0-05°,,Pb added) 


Analyst Analyst 





O51 0-051 
050 j 0-049 
049 O-O51 
O54 t 0-048 
O44 





The effect of copper and nickel additions on the 
determination of lead 





Nickel found 
corrected for 


reagents, mg 


Copper found 

corrected for 

reagents, Ing 
Nickel ist 2nd Ist 2nd 
added, precipi precipi precip: 
tation tation tation 


( opper 
added, precipi- 


tation 





006 
OOS 
009 
O10 
O20 


No 2nd 
precipita 
tion as con 
tamination 
was negli 
wible after 
first preci 
pitation 





precipitation of the lead sulphide from a dilute hydro- 
chlorie acid solution, followed by filtration, the lead 
was converted directly to molybdate without the 
intermediate sulphate separation 

With svnthetic solutions this procedure gave satis 
factory recoveries of lead at the 0-05°, level 
Table II1). After establishing that this method justi- 
fied further investigation, the effect 
interference from copper, nickel, molybdenum, tin, 
and tungsten was examined. 

Lead molybdate was precipitated from solutions 
containing 10 mg of lead with separate additions of 
between 1 and 20 mg of copper, and 20 mg of nickel 
After standing for 4 h, the precipitates were filtered, 
washed, ignited, and weighed, and the copper and 
nickel contents determined. Lead additions from 
0-005°,, to 0-05°,, were also made to a lead-free steel 

and 0-1°,, molybdenum 


(S@¢ 


of possible 


to which copper up to 0-2°,, 
were added. From the results of these tests, shown in 


Tables IV and V, it was considered that the effect 
of copper and nickel not significant although 
reprecipitation of the lead molybdate did reduce the 
small contamination observed. 


Was 


TABLE V_ Analysis of a lead-free sample in the presence of 
0:2°., copper and 0-1°., molybdenum 





Lead 
addition, 


red, ‘ 
ipitation 


Lead recove 


Analyst Ist pre 2nd precipitation 





0-005 0-005 
0-010 OoU 
0-020 OS 


0-010 O-ol4 Ol 


O-O20 0-022 O19 


0-030 O-O82 O28 


O-0063 O-O059 
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TABLE Vi Typical results obtained with tin and tungsten 


added 








Similarly no evidence was obtained that molyb 
denum interfered in the sulphide-molybdate proce 
dure. 

Difficulties were, experienced with both 
tin and tungsten. Typical results derived from experi 
ments in which sodium tungstate and 
chloride solutions were added to 10-g portions of 
sample MGS,/165, equivalent to 2-0°, tungsten and 
0-05°,,, 0-10°,, and 0-25°, tin are shown in Table VI 

It will be seen that tin causes a small positive error 
in the first precipitation of lead molybdate but in the 
presence of tungsten and tin results for lead tend to be 
low 

It was noted that during the evaporation of the 
nitric acid solution of the mixed sulphides to 10 ml as 
specified, appreciable amounts of metastanni 


however, 


stannous 


acid 
separated from solution. In order to retain all the tin 
in solution until after the addition of tartaric acid, 
5 ml of hydrochloric acid was added and further ex 
periments showed that by means of this modification 
interference from up to 0-25°, 
see Table VIL). The interference of tungsten up to 
2-0° was found to be satisfactorily overcome by add 
ing hydrofluoric acid in the solution mixture (see 
Table VIT) care 
avoid possible contamination arising from attack on 
the glass by hydrofluoric acid 

During the early experimental work it had been 


of tin was eliminated 


being taken to use lead-free glass to 


observed that the ignited lead molybdate precipitates 
were generally faintly discoloured and that the dis 
colouration persisted even after a double precipitation 
of lead molybdate. The discolouration was undoubted 
ly due to traces of iron and an attempt was made to 
determine its effect on the results for lead 

Lead molybdate was precipitated from solutions 
each containing 10 mg of lead, and between 0-4 mg 
and 10 mg of iron, when the colour of the precipitates 
after ignition varied from buff to light brown. These 
precipitates were examined for iron and the highest 
iron content including the blank in the reagents was 


TABLE VII Results obtained with tin and tungsten added and 


using hydrofluoric acid 
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TABLE Vili Lead recoveries from synthetic solutions 


TABLE IX Results of analysis of trace amounts 





Lead recoveries fron Lead recoveries from 


lead-free steel, ead-free ster 


0-005 Pb added \ O-OO5 Pb added 


O-OO58 OO44 
00-0050 ) O05 
O-0045 7 OOS 


o-o0on4 Wwo4s 





120 wg which is equivalent to 0-0009°,Pb in a 10-g 
sample 

From these results it is evident that it is sometimes 
possible for iron, in amounts so small as to have little 
effect on the accuracy of the lead determination, to 
produce a definite discolouration of the lead molyb 
date precipitates. It is also clear that the degree of 
such discolouration does not always provide a reliable 
indication of the quantity of iron present. It was, 
however, considered desirable to include in the final 
procedure a clause recommending that a second preci- 
pitation should be made whenever the colour of the 
lead molybdate first obtained suggested that it might 
be contaminated by a significant amount of iron. 

This left the determination of trace amounts of lead 
in steel still in abeyance, so a further study of lead 
recoveries from synthetic solutions was undertaken as 
shown in Table VIII. These were thought to be satis 
factory and the Bureau of Analysed Samples Ltd, 
spectrographic standards 11-17 were analysed, re- 
precipitating the lead molybdate to remove contami- 
nation of the precipitate, which might be expected to 
be more significant at the lower lead contents. 

The results given in Table LX that the 
method was not sufficiently reproducible at these 
levels although one or two analysts were satisfied with 
the procedure. A separate investigation of a photo- 
metric procedure was started, based on the reaction of 
lead with dithizone?.3.4 to provide for the determina- 
tion of trace amounts of lead. This work is still in 
progress and will be reported in due course. 

It was therefore decided that the gravimetric 
method for lead should be recommended for lead con- 
tents greater than 0-05°, and it was re-drafted (see 
Appendix) to take account of elements known to 
interfere, for example, the hydrochloric acid addition 
was included in the method as many commercial steels 
contain tin. A series of typical lead-containing steels 


showed 


TABLE X Approximate percentage composition of the samples 


SSI SS14 SS15 SS16 


003 O-O1L0 0O-O07 0-008 


r 0-007 
O03 Ooo O-O05 0-002 O06 
O04 0-004 O-O05 0-003 006 
Oo 0-005 0-003 0-002 0-003 
oor O-O05 


O-O0O3 O-O0O2 O03 


oo2 O-o-ll 008 0-007 OOS 


006 0-002 O06 O08 008 
O04 0-003 O06 006 006 

O07 0-008 OLS 
OO7 O-Ool2 


Oo 0-002 OO4 0 





for which the approximate compositions are given in 
Table X, were then analysed and the results of these 
tests are shown in Table XI. These results were con 
sidered acceptable and the method has been submitted 
to the British Standards Institution to supersede 
BS 1121: Part 1C: 1943. 


CONCLUSION 
A method based on the precipitation of lead as sul- 
phide and conversion to lead molybdate is recom 
mended for the determination of lead at levels greater 
than 0-05°, in steel. This method has been shown to be 
free from interference from chromium, copper, molyb- 
denum, nickel, up to 0-25°, tin, and up to 2°, tung 
sten 

A reproducibility ot 0-01°, at 0-2°, lead is claim- 
ed for the recommended method. 

The method is not considered to be satisfactory fot 
less than 0-05°,, lead and a photometric procedure 
is being investigated for these levels. 


oO 
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ample no ( Si P Ni 
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MGS/257A 
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steel 
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BISRA Gravimetric determination of lead in iron and steel 


APPENDIX 


Introduction 

Principle 

Lead is precipitated as sulphide from dilute hydrochloric acid 
solution, filtered, dissolved in 
lead molybdate 

Range 


nitric acid, and converted to 


Lead contents between 0-05° 


» and 0-40°, 
teproducibility 

0-01°, lead 

A pplication 

The method is applicable to carbon and leaded steels which 
may contain copper, chromium, molybdenum, rnii¢ kel, up to 
0-25°, tin, and up to 2°, tungsten 


Apparatus 
Grade ‘A Pipettes com 


plying with BS 700* and graduated flasks complying with 
BS 1792+ are 


graduated glassware shall be used 


suitable 


Reagents required 
All reagents shall be of the and 


distilled water? shall be used throughout. Solutions shall be 


highest purity obtainable 
freshly prepared and, where necessary, filtered 

Solutions 
Hydrogen sulphide-hydrochloric acid wash solution Dilute 5 ml 
of hydrochloric acid (sp. gr. 1-16-1-18) to 1 1. and pass a rapid 
stream of washed hydrogen sulphide gas through the solution 
for not less than 10 min 

Nitric acid (40°, v/v) 
to ll 


Tartar 


Dilute 500 mil nitrie acid (sp. gr. 1-42) 
acid (50%, w/v) Dissolve 500 g of tartaric acid in 
water and dilute to 1 1 
Ammonia (50°, v/v) 
0-880) to Ll 


Dilute 500 ml ammonia solution (sp. gr. 


Ammonium molybdate (5°,, w/v) Dissolve 50 g ammoniura 


add 
v/v), until just alkaline to litmus paper and 


molybdate ((NH,),Mo,0,,4H,O) in water, 


ammonia 
solution (50°, 
dilute to 1 1. 


Ammonium acetate solution (2°, w/v) 


Dissolve 20 g ammon 


ium acetate in water, make just acid to litmus paper with 


glacial acetic and dilute to 1 1 


Sampling 

Recommended methods of obtaining a suitable sample for the 
analytical procedure outlined below are described in BS 1837: 
Part 1, ‘Methods for the sampling of iron and steel’. 


Procedure 


Weigh 10 g of sample and transfer to a 650-m] conical beaker, 
add 70 ml of hydrochloric acid (sp. gr. 1-16—-1-18) and 30 ml 
water. Warm gently to complete solution and evaporate 
almost to dryness (note 1). Add 200 ml of warm water, boil 
until a clear solution is obtained (note 2), and filter through a 
paper-pulp pad, washing well with hot water. Dilute the filtrate 
to about 400 ml. 





* BS 700 ‘Graduated pipettes and one-mark pipettes’ 
+ BS 1792 ‘One-mark graduated flasks’. 
{ Water demineralized by ion exchange may be used 
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TABLE XI Results of analysis of samples listed in Table X 





Lead, 
MGS 
Analyst 163 


MGS 
196A 


MGS MGS MGS MGS 
257A 272 274 360 
0-26 070 0-11, 
Q 069 O-11, 
O74 O-ll, 
OO 0 il, 

0 12, 


O-ll, 


0-18, 
0 1%, 


5 
0-18 
0-1, 
5 
0-19, 
0-19 


O-L) iv 


oO 12, 


0-11 





Cool to room temperature and pass 4 rapid stream of 
hydrogen sulphide through the solution for 20 min; filter 
through a paper-pulp pad and wash several times with the 
hydrogen sulphide wash solution 

Transfer the paper and precipitate to the original beaker, 
add 20 ml nitric acid (40°,) and digest until the sulphides are 
dissolved. Dilute to 50 ml, filter through a Whatman no.40 
paper into a 400-ml beaker and wash well with hot water. 
To the filtrate add 5 ml of hydrochloric acid (sp. gr. 1-16—1-18), 
Neutralize 
with ammonia solution (50°), add an excess of 5 ml and dilute 


then cool and add 5 ml tartaric acid solution (50% 


to 150 ml with hot water 

Add 10 g ammonium chloride and boil. Add dropwise 10 ml 
ammonium molybdate solution (5%) and boil for 10 min 
(note 3). Allow to settle for 4 h, or overnight, filter on a paper 
pulp pad, washing with hot ammonium acetate solution (2%) 
and ignite at a temperature not exceeding 650°C. Cool and 
weigh as lead molybdate (note 4) 

Determine the blank value of the reagents concurrently 
with the test and make the 


determination appropriate 


correction, 


Calculation 

A 56-44 
Lead °,, rr 
weight in g of sample 


where A weight in g of lead molybdate 


Notes 


1. The final stages of evaporation must be carefully regul 
ated, preferably on a steam bath, to remove excess ac id and 
avoid baking the residue 

2. If the solution does not clear on boiling add 1-2 ml hydro 
chloric acid (sp. gr 1-16—1-18). If the turbidity is due to the pres 
ence of tungsten in the sample, an addition of 
fluoric 


5 ml hydro 
acid should be made. 

3. Add a further 5 ml ammonia solution (50%) at this stage 
if the presence of an excess is not detectable by smell. 

4. If the lead molybdate is discoloured, dissolve carefully in 
(40%), Add 0-5 ml 
tartaric acid solution (50%) and repeat the precipitation as 


5 ml nitric acid dilute, filter, and cool. 


given in the procedure 
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The creep and rupture properties 
of 21% chromium-—1% molybdenum quality steel 


A SUMMARY OF BRITISH DATA (1°,, CREEP STRAIN AND RUPTURE) 


J.D. Murray, J. S. Blair, G. G. Foster, H. W. Kirkby, and J. Blackhurst 


INTRODUCTION 


THE 2}°,,cCHROMIUM-—1°, MOLYBDENUM STEEL was Origi- 
nally used in the petroleum industry because of its 
ability to withstand certain corrosive environments 
encountered in such plants: also since it has excellent 
creep ductility it gives advance warning of failure 
which is particularly important in the petroleum 
industry because of fire hazards. In recent years it has 
been used in the steam power plant industry for tube 
and pipe applications and it is because of this latter 
application in particular that this document has been 
compiled 

The document contains what is believed to be all the 
relevant creep and rupture data available in this 
country on this steel. It has been collected together to 
facilitate the compilation of design stresses for this 
steel and has been accomplished by the collaboration 
of three steelmakers, one boilermaker, and one steel- 
maker/pipe fabricator. In addition recently published 
data* has also been included. The data relate to 32 
heats of steel which cover the composition range 


C Mn Si 
0-082-0-17 0-38—0-69 0-13-0°38 
Mo 

2-06-2-35 O-S7—1-07 

Since this steel is used mainly for tubing and piping 
little attention has been paid, in testing, to the deter- 
mination of low deformation strain data, (e.g. 0-1°%, 
0-2°%), that which is available being of much too short 
a test duration to allow for reliable assessment. Con- 
sequently only the data related to rupture and 1% 
plastic strain are presented. 
Paper MG/J/211/59 of the High-temperature Steels Com- 
mittee of the Metallurgy (General) Division of the British Iron 
and Steel Research 1959. The 


necessarily 





Association received 8 July, 
views expressed are the authors’ and are 
endorsed by the Committee as a body 


not 


The authors are with respectively: United Steels Companies 
Ltd, Stewarts and Lloyds Ltd, Babcock and Wilcox Co. Ltd, 
Brown-Firth Research Laboratories, and Brown Bayley Steels 


Ltd 
°A. 3 


SMITH et al.: Proc. IME, 1957, 171, 918-942 
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SYNOPSIS 


A review has been made of the creep and rupture data 
available in this country on the 24Cr-1°,Mo quality 
steel. This data is presented in the paper in the form of 
scatter bands and from it 100000-h values have been 
extrapolated. All the tests that are reported cover 32 
heats of steel in the following form: 17 as bar, 4 as tube, 
and 11 as pipe. The actual test results were thus available 
up to the end of December 1957 1743 


On the 1°, plastic strain basis the tests extend to 
14000 h at LO00°F (538°C), 17000 h at L050°F (565°C), 
12000 h at L1LO°F (593°C), 7000 h at 1112°F (600°C), 
and 11500 h at 1 150°F (621°C); on the basis of rupture 
the tests extended to 22000 h at 1000°F (538°C), 
14000 h at 1950°F (565°C), 33000 h at 1 LOO°F (593°C), 
8000 h at 1112°F (600°C), 25000 h at 1150°F (621°C), 
and 7000 h at 1200°F (648°C). 

There was no uniformity of test conditions since the 
temperatures and stresses were chosen by the in- 
dividual companies for applications which they them- 
selves had in mind. 


PARTICULARS OF THE STEELS 

The chemical analyses of the 32 casts examined and 
the different heat-treatments adopted are given in 
Table I, together with the key to their identification in 
the different graphs. 

By virtue of its alloy content this steel is capable of 
appreciable air hardening. Consequently a number of 
heat-treatments have used to give tensile 
strengths that are compatible with both fabrication 
and creep resistance requirements. The range of tensile 
properties obtained at temperatures up to 650°C is 
given in Table II. 

It will be noted from Table I that the 32 casts were 
in the following form: 17 as bar, 4 as tube, and 11 as 
pipe. 


been 


PRESENTATION OF RESULTS 
Most of the data is presented in the form of log stress 
v. log time to attain 1°, plastic strain or log stress v 


log time to rupture curves (Figs.1-4). Only at two 





TABLE | 
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2} °,Gr-Mo quality steel chemical analyses 
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Material 


Test 
labora- 
tory 


Analyses, °, 
Car Mang- 
bon anese 


Steel 
supplier 


Sili- 


con 


ium 


Chrom- Molyb- 
denum 


Syn 


Heat-treatment gray 


»bol on 
»hs 





Bar (lin. dia.) 


A’ 
H.7 484 


Tube 
Bar (} in. dia.) 


Bar (14 in. dia.) 


O77 


H.1277 
8.1770 Tube (24 in. od 
9004 
4525 
2880 
2890 
3049 
3049 
3051 
3100 
3101 
3103 


Pipe (12} in. od x 
(10} in. od » 
(16 in. od x 


H.7484 
H.1277 


Bar (j in. dia.) 
Pipe (10} in. od 
+ ig Tube (2 in. od 
— ~~ (24 in. od 
4.178 Bar (14 in. dia.) 
5.6262 
8.6230 
8.5382 
8.5271 
8.6261 
8.6258 
H.5074 
H.4869 
H.4351 
H.4409 
H.4406 


Pipe (10, in. od x 6% in id) 


1§ in. id) 


8} in. id) 
8 in. id) 
14} in. id) 


6 y@ in. id) 
1} in. id) 
1} in. id) 


Brown 
Bayley 


” 


Babcock 
and Wik 


Brown 
Firth 


NPL 


Stewarts 


Brown 0-47 
Bayley 


a: 0-38 


US Co’s 
10x 


Brown- 
Firth 


Stewarts 0 


and Lloyds and Lloyds 0- 


S Co's 0 


102 
11 


See above 

See above 
12 0 
+12 0-5 


13 


DMN MONNNwrNHN 


Normalize 900°C, Oo 
tempered th 
Anneal 840°C, 

tempered 630°¢ 


725° 


Anneal 930 ¢ 
Normalize 898°C, 
tempered 734°C } h 


Anneal 930°¢ 
Annea! 930°C, 
tempered 700°C 3h 


Anneal 930°C 
Anneal 920°C 


Control anneal 960°¢ 
cooled at 400°C/h, 
tempered 690" 
Anneal 930°¢ 


950°C cooled to 720°C 


in 24 h held for 1} h 
cooled to 500°C in 1h 


Anneal 930°C 


Normalize 
tempered 734°C 4h 


S9R'C, 





The symbols relate only to heat-treatment conditions not to the different casts 
Where tube and pipe materials were tested, with the exception of Stewarts and Lloyds 


suffixes “T’ and ‘P’ 


TABLE Il 


2}°Cr—Mo quality steel tensile properties 


pe, the 85 


mbols have 





Heat-treatment 


annealed 930°C (NPL and US Co’s data) 





Test temperature, °C 

F 
lensile strength, tons/in® 
Proof stress, tons/in? 0-1 


) 


0-2% 


Elongation on 44/A, % 
eduction in area, ° 


20 

68 

32-6 
15-3 
15-9 
31-0-40-0 
53-0-61-0 


500 

932 
28-7 
11-7 


400 


34-4 
17-0 


29-¢ 
12 


26-0-32-0 


4 


0-63-0 





Heat-treatment: control annealed 960°C (cooled at 400°C/h 
tempered 690°C (Stewarts and Lloyds data) 





Test temperature, °C 
om 
Tensile strength, tons/in® 
Proof stress, tons/in? 0-1° 
0-2% 
Elongation on 4,/A, % 


Reduction in area, 


+) 


20 
68 
30-6-40-3 


538 
1000 


565 
1050 
27-2 22-6 
25-6 

30-0-40-3 
69-0-76-0 


18-6 


32-2 


550 
1022 
25-0 25-2-25-8 
11-4 11-6-11-9 
12-4 
36-0 


75-9 


538 
1000 


38-0-40-0 


67-0-68:-0 


593 
1100 


21-7 


610 
1130 


2 


Hop 
1112 
21-2 18 
10-6 9-9 
10-7 
63-0 


85-0 


46-0 
75-0 
normalize 
th 


Heat-treatment 
and tempered 734° 
US Co’s data) 


530 580 
1000 1076 
31+] 25-7 

16-5 

18-3 
42-0 
84-6 


1) 


650 
1202 
15°3 


8-4 


60-0 
84-0 


d 898°C 


1130 
22-1 
14-6 
16-8 
54-0 
88-9 
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stress levels (5 and 7 tons/in*) was it possible to present 
test data in temperature v. log time to rupture dia- 
grams (Figs.5 and 6). 

An indication of the good creep ductility of this 
steel is given in Figs.7-9, where the elongation at 
fracture has been plotted against the time to fracture. 
The large amount of variation in the elongation values 
is not only due to small variations in composition, 


manufacturing history, and heat-treatments, but also 
to the fact that the tests were made on geometrically 
dissimilar specimens. The results do indicate, in 
respect of creep ductility, that this steel conforms to 
conventional behaviour in that the ductility falls to 
some minimum value with increasing testing time and 
the minimum value attained decreases with a decrease 
in the test temperature. 























1 Stress v. 


(565°C) 


time to give 1:0% plastu 
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strain and rupture at 


constant temperature (a) 1000°F(538°C), and (b) 1050°F 





1o,/ 
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Stress v. time to qive 1:0°, plastic strain and rupture at constant t m pe rature, 1100° F (593°C) 














oA. 
10 OO 1 OO¢ 


TIME, bh 


3 Stress v. time to give 1:0°%, plastic strain and rupture at constant temperature, 1150° F(621°C) 
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Stress v. time to rupture at constant temperature, 1200°F (648°C) 
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5 Temperature v. time to rupture at constant stress, 5-0 tons/in* 
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Te mperature v.time to rupture at constant stress, 7:0 tons/in? 
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7 Elongation at rupture at 1000° F(538°C) 
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IN (OO OOOh, tons/in? 


RE 





STRESS FOR RUPTU 





O i 
1000 loo 


| ( 
TEMPERATURE, °F 





11 Rupture properties at 100000 h 


EXTRAPOLATIONS 


Extrapolation of the stress v. log time curves to 
100000 h was carried out and estimates of the stresses 
to give 1%, plastic strain and rupture at this time were 
made. With more long-time data becoming available, 
it is becoming increasingly obvious that the relation- 
ship between log stress and log time to attain some 
specific criterion is not linear, but with log stress as 
ordinate, it assumes a downward curvature. This 
feature has been taken into account in the extrapola- 
tions in Figs.1-4. 

Temperature v. log time to rupture plots (Figs.5 
and 6) were also made at stresses of 5 and 7 tons/in?. 
No extrapolations of these figures were made since 
there is insufficient data on any one cast to enable 
reliable slopes of the temperature/log time curves to 
be established. 

The estimated stresses required to cause 1°, plastic 
strain and rupture in 100000 h, i.e. the stresses from 
Figs.1-4, are shown as a function of test temperature 
in Figs.10 and 11 respectively. In constructing Figs.10 
and 11 smooth average curves were drawn through the 
available test points and from these smooth curves the 
design data for this steel was read off. The construc- 
tion of smooth curves in the stress/temperature plots 
(Figs.10 and 11) reduces some of the constructional 
errors incurred in extrapolation. Consequently it is felt 
that such a procedure gives more realistic standard 
design data. 


TABLE Ili 100000-h stress data 





100000-h stress, tons/in® 


Tempera 1-0°,, Plastic strain Rupture 


ture, °F max min av max min 





1000 6-8 
1050 


1100 
1150 
1200 





359 


TABLE IV Comparison of stresses obtained with the ASME 
Boiler Code values 





Stresses derived from UK data, lb/in® 


ASME 60 
Boiler Code 


Aver 80°. mini Streaes for 1 


age stress mum stress plastic strain 
values, 


lb/in® 


Tempera 
ture, °F 


forrupture forrupture in 


in 105h in 10° h 105h 


7800 





9800 


1000 9650 l 1 600 
1050 
1100 
1150 


1200 


5 800 6450 6810 6950 


4200 3750 4300 3150 


3000 2150 2500 1880 


2000 950 1250 





COMMENTS 


The maximum, minimum, and average 100000-h pro- 
perties for this steel are shown in stress v. temperature 
curves in Figs.10 and 11. The rather high stress value 
for 1% plastic strain at 1000°F (538°C) is due to the 
limited data that was available for this criterion. The 
data that was available related to one of the strongest 
heats of steel tested. We have therefore recorded what 
is presumably the top portion of the true scatter band. 

More detailed 100000-h stress data are given in 
Table III. As already indicated, these values have been 
obtained solely from the log stress/log time plots since 
it was felt that, due to lack of sufficient data, extra- 
polations from temperature/log time diagrams would 
be unreliable. Whilst stress values are quoted for 
temperatures up to 1200°F, it is not usual to recom- 
mend this steel for use much above 1050°F because of 
its limited oxidation resistance, however, it might be 
possible to use the steel up to 1100°F provided due 
allowances are made for oxidation. 

Such stresses are general for this composition when 
given the heat-treatments detailed below. This does 
not mean that heat-treatment has no effect on the 
high-temperature properties but rather that the cast- 
to-cast variations, presumably due to differences in 
composition and manufacturing history, are greater 
than the effects of the different recommended heat- 
treatments for this steel. These recommended heat- 
treatments are: 

(i) full anneal, preferably with a cooling rate of 
between 15° and 60°C/h through the tempera- 
ture range 930-650°C. After this treatment 
tempering is not necessary other than for stress- 
relieving purposes in which case it should not 
exceed 700°C 

(ii) control anneal and tempered, cool at 400°C/h 
followed by tempering in the range 650-690°C 

(ili) normalize and tempered, cool in still air and 

temper in the range 650-750°C. In this case it is 
important that the tempering treatment is not 
too severe such that it the 
strength below 36 tons/in?. 

Whilst it is not the object of this document to 
evaluate working stresses for this steel the opportunity 
has been taken to compare such stresses obtained by 
the methods recommended by the ASME Boiler Code 
with the ASME Boiler Code values for the steel (see 
Table IV). 

It has already been indicated that the design stress 
at 1000°F based on the plastic strain criterion was 
abnormally high due to the limited data available 


reduces tensile 


Journal of The Iron and Steel Institute December 1959 





Corrosion and metallographic study of stainless 


steels using potentiostat techniques 


INTRODUCTION 

THE CORROSION RESISTANCE of stainless steels depends 
first on the type and structure of the alloy and 
secondly on the properties and concentration of the 
corroding agent. The ability of stainless steels to 
become passive is an important property under oxidiz- 
ing conditions, and the composition limit above which 
passivity is obtained in stainless steels has analogues 
in other alloy series. The resistance of Cr—Ni stainless 
steels to certain environments can be improved by 
adding further elements such as molybdenum, copper, 
or silicon. 

Detailed study of the structure of stainless steels is 
important both for metallographic purposes and in the 
study of corrosion processes. In metallography, the 
differential etching properties of the individual phases 
are used in identification, and these same differential 
properties can give rise to dangerous cases of local or 
selective corrosion. The processes occurring in metal- 
lographic etching are really corrosion processes in re- 
agents with suitable redox potentials, and thus 
corrosion and etching properties are intimately related. 

The method of potential polarization to be described 
facilitates not only the investigation of the corrosion 
properties of stainless steels but also the study of the 
differential etching characteristics of the individual 
phases. 


DEVELOPMENT OF AN INSTRUMENT FOR 
MAINTAINING AN ELECTRODE AT CONSTANT 
POTENTIAL 

Electrochemical studies of stainless 
carried out by measuring corrosion rates either at con- 
stant current or at constant potential of the working 
electrode. At present, the method of polarization of the 
electrode to a given potential seems to be the most 
suitable, since by this method, it is possible to record 
correctly the polarization curves even when these have 
a negative slope, as occurs in metals able to become 
passive.}-3 


steels can be 


Methods of keeping a metal electrode in a solution 
at constant potential have been known for some time 
and many instruments for selective cathodic deposi- 
tion of metals have been constructed for analytical 
purposes, in which the potential of the electrode was 
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SYNOPSIS 


The availability of potentiostat techniques 


especially for electro 
chemical study of stainless steels is indicated. The characteristics 
of the potentiostat and the significance of potential polarization 
curves depending on the chemical « omposition of the alloy and the 
etching characteristics of their phase s are described. The effect of 
chromium, nickel, and other alloying elements on the corrosion 
current and properties of stainless steels in reqions of activity, 
transpassivity, and secondary passivity was eramined. Differen- 
tial electrolytic etching at controlled potential can be carried out 
using the information thus obtained, The potentiostat me thod can 
be used to study intercrystalline corrosion 1632 


not allowed to fall below a certain value.4-® For the 
same purposes, Hickling’ used an electronic circuit 
which also prevented the potential rising above the 
given value, which he called a ‘potentiostat’. Potentio- 
static arrangements were also used later for certain 
special purposes in polarography.** 

Up to the present, the potentiostat method has been 
used for the study of corrosion phenomena,!®!4 and 
especially of passivity!®.!° and transpassivity;!® of 
cathodic and anodic protection;!7!8 and of inter- 
crystalline corrosion!® of stainless steels. Its use for 
differential electrolytic etching for metallographic 
purposes has also been recommended.!*.2° *% 


EXPERIMENTAL METHOD 

Characteristics of the potentiostat 

An instrument to be used for potential polarization of 
electrodes must have low internal resistance of the 
polarizing source and react quickly to changes of the 
potential of the working electrode if accurate polariza- 
tion curves are to be obtained. 

On this basis, the electronic potentiostat® con- 
structed consists of two stages. A de amplifier ampli 
fies deviations from the required potential of the 
working electrode as determined by the setting of the 
potentiometer and controls the current in the terminal 
stage, which is used to polarize the electrode (see 
Fig.1). The potential of the working electrode £, is 
controlled with reference to a saturated calomel elec- 
trode and its potential is independent of the potential 
of the inert electrode E, (platinum) or of the potential 
gradient in the electrolyte. A constant-current gener- 
ator is included in the circuit to ensure that the 
terminal stage operates over the centre of its charac- 
teristic and to allow the working electrode to be 
polarized either positively or negatively. 
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1 Circuit of pote ntrostat 


The potentiostat used can keep the potential of an 
electrode constant to within 2-3 mV over 15 min and 
can deliver currents of up to 100 mA in either direc 
tion, or 200 mA in one direction only. The internal 
resistance of the instrument is 0-3 Q@ and its input 
impedance is high enough to allow use of a high 
resistance reference electrode with a Luggin capillary 
(resistance of several thousand Q). When used in con 
junction with a sawtooth current genet 
ator,*? polarization curves can be obtained and dis 
played on a cathode-ray oscillograph and recorded 
photographically. The potential of the working elec 
trode is measured by a valve voltmeter the 
polarizing current by a milliameter. 

Since electrode reactions take a finite time to establish 
steady-state conditions, the shape of the polarization 
curve depends to some extent on the rate of change of 
potential of the working electrode and in reactions 
where the polarization curve has a negative slope, the 
whole curve may be badly distorted. The effect is 
largely eliminated by varying the potential slowly 
(e.g. | V/min) and by recording polarization curves in 
hoth directions. During the automatic recording of 
polarization curves in 5°,H,SO, to be described, the 
rate of change of potential was dF dt 0-017 Vis. The 
potential scale was calibrated from a standard Weston 
cadmium cell, and a milliameter with a precision of 
1°, was used to calibrate the current scale 


oO 


waveform 


and 


Significance of potential polarization curves 
The reactions taking place at a stainless-steel electrode 
are determined by its potential, which may be either 
an equilibrium potential o1 
polarization by an external current 

Since the position and shape of the polarization 


may be governed by 


curves of an alloy depend on the solution composition 
and temperature, as well as on the chemical composi 
tion of the alloy and the type and number of different 
phases present, these curves can be used to study the 
corrosion behaviour of the alloy, as well as the etching 
It is 
possible to predict the approximate shape of the curve 
from the composition of the alloy and the solution in 
which it is immersed, and conversely, the 
istics and composition of the alloy can be judged from 


characteristics of the phases present in the alloy 


character 


a knowledge of its polarization curve 

For instance, from the polarization curve of IS—8 
steel in 5°,H,SO, (Fig.2), potential regions in which 
anodic solution takes place (activity and transpas- 
sivitv) can be identified, and also others in which the 
steel is immune or passive. As long as there are no 
interfering redox reactions in the solution. the current 

















>? Mn 


ment 1050 € 


0-629 Si 1s 


30 min, WO 


used to polarize the working electrode can be « quated 
to the velocity of the anodic reaction by Faraday ~ 
law. In the active region, solution of the steel takes 
place and ions with the lowest valency are formed. At 
potentials high enough to give passivity, this reaction 
stops and a passive layer is formed on the steel. The 
current flowing through the electrode is very low and 
corresponds to the rate of corrosion in the passive 
state. The upper limit of the passive region is the 
region of transpassivity, where in an 18-8 steel, the 
Cr?* component of the passive layer begins to be 
oxidized to soluble Cr6*. Thus the protective proper 
ties of the passive layer are destroyed and solution of 
the steel takes place 

When the potential is raised further, the current 


decreases again and secondary passivity occurs. This 


passivity is incomplete and the current decreases to 
only 4 or 44 of its value at the transpassivity maxi 
mum. Masing, Heumann, and Jesper?® first observed 
this phenomenon with Fe-Cr alloys. Secondary pas 
sivit\ both with ferritic Cr steels and 
the I8—8 steels, and th that 
it depends on the composition and structure of the 
steel 


seems to occur 


authors results indicate 


EXPERIMENTAL RESULTS ON SOME ALLOYS 


Effect of Cr content on corrosion current in regions of activity 
and transpassivity 


As the content of the 
corrosion current in the transpassivits region increase 


chromium alloy increases 
considerably and the current minimum in the second 
ary passivity region disappears. In alloys with up to 
16°,Cr, a certain amount of current, corresponding to 
oxidation, is observed in the transpassivity region, but 
this occurs only when scanning in one particular dire 
tion and the passive layer is resistant to further 
oxidation. This appears as an apparent irreversibility 
in the polarization curve when recorded in opposite 
directions (Fig.3). 
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3 Polarization curve cast alloy of iron with 13-9°% Cr 


In alloys with a chromium content greater than 
18°,, the polarization curve in the transpassivity 
region is reversible. At chromium contents of between 
I8°%, and 30%, the current decreases sharply just 
before the potential for oxygen evolution is reached 
and secondary passivity occurs. Secondary passivity 
has not been observed in alloys containing 35°,Cr 
(Fig.4), while alloys with more than 35°,Cr behave 
like pure chromium (Fig.5). 

Thus the behaviour of Fe—Cr alloys in the trans- 
passivity region is characterized in two comparatively 
sharp compositional regions of 16-18°,Cr and 30 
35°,Cr** and these experimental results are in com- 
plete agreement with theoretical conclusions about the 
composition of alloys on which spinel passive layers 
would be formed.*2® The theoretical compositional 
values are 16-7 and 33 at-°,Cr, corresponding to 15-5 
and 30-7 wt-°,Cr respectively. Changes in behaviour at 
these compositions of Fe-Cr alloys could not be pre- 
dicted by the well known Tamman’s rule, which con- 
the that the electrochemical reactions 


tirms view 


Secondary passivity 
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5 Polarization curve of cast Fe-Cr alloy with 43% C1 


occurring in the transpassivity region involve the 
passive layer and the solution and not the metal itself. 

In the active region, the maximum corrosion current 
decreases with increasing chromium content up to 
18°%,, and the addition of chromium also pushes the 
active region to more negative potentials (Figs.2 and 
4), in agreement with the lower nobility of chromium 
compared with iron. The gradual change from activity 
to passivity in an Fe—13°,Cr alloy (Fig.3) seems to be 
connected with the transition at this composition 
from ‘iron passivity type’ to ‘chromium passivity 
type’.?? 


Effect of nickel on corrosion current 
The transpassivity region is of practical importance 
only for chromium and its alloys, since for iron and 




















6 Polarization curve of iron alloys with (1) 


(3) 42%Ni 
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7 Polarization curve of steels 1) JA 
0-1%C, 1-2% Mn, 0:74 
2) 18-8 Ti with composition 0-08°,C, 
18-34% Cr, 9-2°Ni, 0-21%Mo, 0-8°%,,° 
1050 ¢ WQ) 


§ Mo with composition 
10-5°,Ni, 2°5°,Mo; 
1-J8°oMn, @-8S°. Si, 


ri solution treatment 


Yooi, 18-2%Cr 


‘ 


30 min, 


Fe—Ni alloys, the transpassivation potential is so high 
that oxygen is evolved before this potential is reached 

Addition of nickel decreases the maximum corrosion 
current in the active region, as is evident from the 
polarization curves for iron alloys containing 20, 36 
and 42° Ni (Fig.6). 


influence of some alloying elements on the corrosion properties 
of 18-8 steels 

The corrosion resistance of stainless steels can be im- 
proved by the addition of further elements, such as 
molybdenum, copper, titanium, niobium, and silicon 
Molybdenum, as a higher member of the chromium 
group, improves corrosion resistance not only in the 
passive state but also in the active state, as is shown 
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CURRENT DENSITY, mA 


§ Ti steel with 


O-83° Si, 18-2490Cr, 


8 Activity region of polarization curves of 18 
composition 0-099 .C, 0-95° Mo, 
9-5° Ni, 0-119 Mo, 0-35°,Ti after solution treatment (1 
1050C, 30 min, WQ, (2) 1250 C, 1h, WQ 














lari 


n 


0-94 Mn. 0-75 


by the lowered corrosion current in the gion 
for an 18-8 Mo steel (Fig.7 Resistance to hot 
H,SO, is best obtained by increasing both the nickel 
and molybdenum contents (or even by the addition of 


active re 


copper), rather than by increasing the molybdenum 
content alone?® in confirmation of the experimental 
results obtained by Edeleanu.** 
Stabilization of stainless steels by the addition of 
titanium or niobium to prevent ¢ ither intercrystalline 
corrosion or embrittlement of the creep-resisting steels 
owing to carbide precipitation at the grain boundaries 
The 


to carbon con 


also has an effect on corrosion in the active region 


ratio of titanium or niobium content 
tent is the factor controlling the 
stabilization, but amounts of titanium higher than the 


stoichiometric proportion in solution in the austenite 


effectiveness of 


current in the 
IS 8 Mo The 
| after 
effect 


imilar 


cause a decrease of corrosion active 


region, as shown in Fig.7 for an 
curves for a steel with the Ti : C 
1250 C**.4) confirm thi 
Fig. 


ratio about 
a solution treatment of 
of titanium in solid solution 
effect can even be observed with an ISS NI 
steel (Fig.9 


and a 


stabilized 


APPLICATION OF POTENTIOSTAT TECHNIQUES 

IN METALLOGRAPHY 

Differential electrolytic etching at controlled potential 

In an alloy containing two or more phases, each phase 
has a certain characteristic polarization curve and by 
comparing these, it is possible to choose a potential at 
which one particular phase is preferentially attached 
and for effective differentiation of the phases it is 
important that the difference in corrosion rates of the 
phase under study and of the other phases present 
should be as large as possible at the chosen pote ntial 
This termed the differentiation 
D?),22 given by 


Da=(2), 


where 7, and ip are the values of current per unit area 
of the phases {and B at the potential £. The differ 
entiation ratio is independent of the proportion of the 


difference is ratio 


two phases present. 
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indirectly by combining with carbon and nitrogen and 
so limiting their tendency to form austenite, and 








directly as a ferrite-forming element when present in 
ae excess in solid solution. Delta ferrite is not stable at 
JRRENT DENSITY, A/cm? temperatures lower than 800°C and decomposes giving 





carbides, austenite, and sigma, which are different not 
only in structure, but also in chemical composition 
and particularly in chromium content. Accordingly 


: their differentiation has been studied in the stabilized 
lo choose a potential suitable for selective etching 


of a given phase in an alloy, it is necessary to have 
polarization curves of the individual phases, but it is 
often difficult to obtain electrodes composed of one 


steel, of the composition given in Fig.8, by means of 
electrolytic etching at controlled potential. The hot 
worked steel after solution treatment for | h at 
1250°C (WQ) contains about 6°, of delta ferrite.*% 


homogeneous phase, and secondary phases sometimes Sections of this steel were prepared by standard 


affect the polarization curves of nominally pure 


metallographic techniques, using mechanical polish 
phases 


ing. The surface area of the sections was | em? and 
during etching they were mounted with the surface 
vertical. The etching solution was 5°,H.SO,, to which 
The structure of IS8—S stainless steels depends not only O-l gl NH,CNS was added. This accelerates the 
on the pertect balance ot the chro Hum and nickel achievement of dynamic balance ot the Various re 
contents but also on the proportion of further elements — actions taking place by its activating effect. 

favouring the formation of austenite or delta ferrite In accordance with the considerations given, the 
such as nitrogen, carbon and manganese. or titanium differentiation of phases is based primarily on thei 


Etching of stainless steels 


niobium, molybdenum, and silicon differing chromium contents. To obtain polarization 
For instance, the addition of titanium to an I8-S8 — curves of the individual phases. we have used curves 
steel in excess favours the formation of delta ferrite obtained from Fe-Cr allovs of similar 


composition 


ad 
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e.g. for ferrite ) an Fe-Cr alloy 
24°3° Cr, 0-08°,.C was used: for sigma(26-30°, Cr34 6) 
an alloy 30-9° Cr, 0-06°,C was used. The absence of 
nickel (about 5-7 in delta ferrite?4.35) has no pro 
nouneed effect on the position of the characteristic 
regions of the curve on the potential axis and only 
rather higher rate of anodic solution in the 
active region. For the polarization curve of austenite 


IS Ss steel 


VIVES a 


we have used the curve for an shown in 


Fig.2. 
Etching in the active and passive regions 
As the chromium content is raised, the active region 
and the passivation potential become more negative 
Thus, by comparing the polarization curves for 
austenite and delta ferrite (Fig.10) and for austenite 
and sigma (Fig.11), we can choose an etching potential 
so high that virtually only one phase is selectively 
attacked. 

For instance, 
etching in the 


austenite 
active 


can 
region at 


be distinguished by 
a potential E, 


TABLE | 


> 
™ 


Dal ¢ a 1¢ 


OAV. GO 


while the ferrite or 


O-15V for 20 
sigma phase s respectively 
lower potentials, F, O-35V) upto k 
l2a). At potentials more po 


120 s Fig 12h 
are preferentially etched at 
O-45V) Fig 
than the passivation 


positive 
potential, etching of chromium-rich phases does not 
if there are 
attacked 
region Of passivity for the austenite grain in 
they lie. We this method to etch 
boundaries chromium in an 


take place but areas less readily made 


passive these can be at potentials in the 
which 


grain 


teel 


have used 


deficient in IS-S 
sensitized to intercrystalline corrosion, at a potential 
of 0O-1V for 3 min 

For etching in the active and passive regions, it 
advisable to activate the beforehand at 


O-syV 


Sper Hens 


Etching in the regions of transpassivity and secondary passivity 
regions 

The height of the 
transpassivity region depends on the chromium con 


corrosion current Maximum in the 


tent of the individual phases, as has been observed for 


Potentials for selective etching of phases in 18 8 steels 
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Etched 
phase \ 


20°, H.SO,* H,SO, 


Delta ferrite 
Sigma phase 
\ustenite 


\ustenite gram 
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Delta ferrite 


Delta ferrit 
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Sigma phase 


Martensite 
Activation 


NH,SCN 
DD, fe re 
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14 


5°. H SO, in region of transpassivity 868, (b) 650°C, 72 h, 


alloys with 18 43°,Cr. From Figs.10 and 11 phases 
with higher chromium be differentiated from 
austenite by using the secondary passivity region at a 
potential of E, L-57V, where phases richer in 
chromium show a lower decrease in corrosion current 


can 


and are therefore etched more quickly than austenite 
with 18°,Cr. In this potential region, the degree of 
differentiation seems to be relatively higher than at 
the beginning of the transpassivity region (Fig.12c) 
Austenite is, of course, also slightly attacked at a rate 
corresponding to the small current on the polarization 
curve. The secondary passivity region for austenite is 
suitable for the differentiation of higher-chromium 
phases (sigma) from secondary austenite, ferrite, and 
carbides (Fig.13a). Secondary (or ‘new’) austenite 
naturally differs in its chemical composition from the 
original austenite, and is etched intensely after 25 s in 
the activity region at F, 0-15V (Fig.136), while 
at E, 0-4V. delta ferrite and sigma are etched 
well after 60 s (Fig.13c). In the transpassivity and 
secondary passivity regions, activation of the steel 
before etching is unnecessary. 


18 (a) and (bh) Elec 
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tron micrographs of transformed delta ferrite from the etched specimens for Fig.1l4a and b 
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1 h,WQ, and (a) 650°C, 30 


9°, H,SO, un region of transpassivity 42s 


wes 


treatment 1250 C, 
{C’ etched 


eli hed 
1600 


min, 


Kdeleanu?® distinguishes delta ferrite and sigma 
phase from austenite by etching in 20°,H,SO, using 
the potentiostat, and the potentials he uses are com- 
pared with those of the present authors in Table I. 


Transformation of delta ferrite in 18 9 Ti steel 

In a recent paper,'® the authors used etching in the 
transpassivity region, at the same time recording the 
polarization curve of the specimen, either in both 
directions (80 s) or a more intensive etch in one direc- 
tion only (42 s), to follow the transformation of delta 
ferrite in an 18-8 Ti steel (composition given in Fig.7) 
after solution treatment for 1 h at 1250°C (WQ). Ona 
steel specimen heated in addition for 30 min at 650°C 
(AC), changes already beginning on the y/d boundaries 
and even the ferrite formed inside were visible after 
etching. On the boundaries of both phases, carbides of 
chromium and titanium are precipitated’* and as a 
result, delta ferrite transforms to austenite. Inside the 
delta ferrite, features characteristic of the first stage 
of transformation are formed (Figs.l4a and 15a) and 


1O000 
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observation after 72 h at 550°C (AC) and 72 h at 
650°C (AC) suggests that these are features of the first 
austenite (as stated by Kuo**), After 
these periods of heating. ferrite begins to be trans 
formed into two special phases, i.e. less intensively 
etched lamellae of austenite with a lower chromium 
content in contrast to the chromium content of the 
original delta ferrite, and an intensively etched phase 
of untransformed delta ferrite (eventually becoming 
sigma phase) with higher chromium content, along 
with fine precipitates of carbides (Figs.14b, 156) 


stage of new 


tecognizable changes also occur in the polarization 
curves during the ferrite transformation. The curve is 
irreversible and the ability to achieve secondary passi 
vation decreases (Figs. 16a. 5, and c). The lower current 
on the curve recorded with falling potential is ex 
plained by supposing that during the first potential 
scan with rising potential, the chromium-rich phase 
dissolved from the surface of the steel. The 
presence of this phase would limit the fall in corrosion 
current corresponding to secondary passivity of the 
steel. 

Thus, electrolytic etching under controlled potential! 
overcomes some of the failings of conventional etching 
techniques®® and, in addition, the changes in the 
characteristics of polarization curves brought about 
by the presence of a chromium-rich phase in the 
structure indicates a promising method for the electro- 
chemical study of metallurgical structures. 


Was 


SUMMARY 

The results of experiments so far carried out confirm 
the controlling effect of potential on the corrosion 
behaviour and etching characteristics of the stainless 
steels and their structural phases. When the relation- 
ships between the characteristics of alloys, their indi- 
vidual phases and the shape of their polarization 
curves are known, it is possible to choose a potential 
for etching suitable for differentiation and identifica- 
tion of phases of lower or higher chromium content 
(sigma and delta ferrite, and austenite). Although this 
corrosion and metallographic method requires more 
complex instrumentation, it allows etching and study 
of stainless steels under conditions not otherwise ob- 
tainable. It is also important that the theoretical 
principles of the method are at the same time the basis 
for the study of selective structural corrosion. 
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Electric soaking-pit practice 


at Appleby-Frodingham using 


controlled-cooling methods 


P. Charlesworth 


AN ELECTRIC SOAKING PIT came into production at the 
Appleby-Frodingham Steel Company's works in May 
1957. Although electric pits had been operating exten- 
sively as heating pits, especially in Scandinavia, this 
particular pit was the first of its type to be built with 
the object of soaking by cooling rather than by heating. 
It has been recognized for many years that the fast 
track times obtained at Appleby and sizeable ingots 
such as the 10-ton ingot give favourable conditions for 
soaking ingots with little or no fuel. Before describing 
the electric soaker itself, a preliminary examination of 
the necessary steel supply, and the experiences gained 
from the operation of the gas-fired single cell* (des- 
cribed later) give an idea of requirements in practice. 


FLOW OF SUITABLE HOT INGOTS FROM 

THE MELTING SHOP 

The average tonnage of ingots, before May 1957, 
rolled each week at the Appleby soakers in 17 shifts 
amounted to 13300 tons of which 2700 tons were cold 
charged and charged at The balance of 
those rolled was made up of ingots as follows 


week-ends. 


1800 tons 
70 
7S00 
300) 


15-ton ingots 

10-ton brick tops 
10-ton balanced ingots 
6-ton ingots 


The suitable ingots are the 10-ton balanced type, with 
measurements as shown 


3ft -1Otin 


be 2ft-3¢ ing 


Face Side 




















The normal size of ladle made at the Appleby shop 
in 10-ton moulds produces eight 10-ton ingots. These 
ingots, with a tap-to-charge time of 2 h, can be got 


Manust ript received 20 October 1958 
Che 
Frodingham 

* A. Jackson, N. H 
1958, 188, 114-118 


author is assistant plate mill manager at 


Appleby 


TuRNER, and R. C. Watruew: J/SI, 
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SYNOPSIS 

An endeavour has been made in the soaking and slabhing- 
mill practice at A ppleby-Frodingham to utilize to the 
full, the high heat content of the ingot as received from the 
melting shop. This has been done by using fast track 
times, a suitable soaking pit maintained at a constant 
The 
soaking pit used was an electric soaker with a single 
trough coke resistor, the first of its type to be installed in 
this country. The fuel consumption, equated to therms/ton 


temperature, and rolling at pre determined times. 


for comparison with gas-fired soakers, is remarkably low. 


The running maintenance is negligible. 1650 


ready for rolling in a gas-fired soaking pit in 1} h, 
giving a tap-to-roll time of 33 h. A reasonable time 
from one charge to the next, giving adequate time for 
charging and rolling the eight ingots, would be 24 h, 
or 3 charges per 8-h shift. 

Given a soaker holding 8 ingots and a supply of 
suitably hot ingots, at the rate of 3 charges per shift, 
then a production of 4000 tons is possible in a 17-shift 
week. It will be seen from the hot ingots received that 
$000 tons is available, and it should be added that 
there is no difficulty at all in receiving them at the 
soakers within 2 h of tapping. When considering melt- 
ing shops with large furnaces, producing 3 or 4 ladles 
at a tap, which may or may not be of the balanced- 
type ingot. some degree of irregularity can be expected. 
This irregularity was examined over a long period, the 
result giving an average number of possible charges 
of 37, amounting to about 2700 tons per week. 


Experience gained from the single cell 

It follows from the single cell that a soaker to give the 
best results should comply with the following condi- 
tions; the temperature of the soaker should be constant 
at a figure best suited to the particular soaker-bay 
practice, the atmosphere surrounding the ingots 
should be as far as possible static, ingots should be 
isolated from each other to give standard cooling rates 
there should be no hollows in the soaker floor as this 
tends to give a cold bottom to the ingot, if hot ingots 
must lean against the soaker wall then they should 
touch as small an area as possible, preferably well 
above the middle of the ingot. This will avoid the 
danger of a hot spot being created. 





ELECTRIC SOAKER 

The electric soaker consists of 8 cells, each cell capable 
of holding one 10-ton ingot. Down the centre of the 
furnace, with four cells on either side passes a single 
resistor in the form of a silicon carbide trough filled 
with petroleum coke. This resistor supplies the heat, 
current being introduced to the troughs through graph- 
ite electrodes held in water-cooled electrode holders. 


The arches on three sides of each cell are built of 


semi-silica brick. The remaining side on which rests the 
ingot is also made of semi-silica, suitably backed with 
insulating bricks. The ingot does not rest against the 
wall, but against a corbel made of dense high-alumina 
firebricks; this corbel continues round to the walls 
supporting the arches. 

The bottom is made of 5 in. of rammed dolomite and 
inclined towards the trough, causing the ingot to tilt 
against the corbel. Beneath the dolomite is a course of 
chrome-magnesite, several courses of firebrick, and a 
substantial amount of backing insulation (see Figs. | 
and 2). 

The eight covers, one to each cell, are substantially 
lined with firebrick hangar and filler bricks; they sit in 
sand seals so that when all are seated, the soaker is one 
large enclosed space. The openings in the central arch 
through which coke is fed to the trough below are 
covered when not in use. These covers have their own 
sand seals. 

It will thus be seen that the two primary features of 
the design are a high degree of insulation and a 
structure which prevents the entry of atmospheric air. 

The cover lifting machine is pneumatically driven 
and manually operated. 

The input to the soaker is supplied by a 950-kVA 
oil-filled, naturally cooled transformer, and regulated 
by a motorized on-load tap changer. The power is 
maintained within any of three bands, designated full 
power, intermediate power, and low power, by control 
relays which are located within the control panel, and 
which are manually set. 

Tf 




































































1. General layout of electric soaking pit 
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soaker on completion 


Deviations from the pre-set temperature are auto 
matically corrected for by the temperature controller 
selecting the appropriate power level. If it is desired 
the temperature controller can be cut out and a power 
level selected manually. 

The resistance of the trough depends on tempera 
ture, the state of the coke in the trough, and the age of 
the trough. Inasmuch as the power controllers main 
tain the power within a prescribed band they com 
pensate for these factors and also for fluctuations in 
the supply The the trough 
decreases with time, and it is observed that the range 
of the voltage taps used decreases as the life of the 
trough progresses. For the initial operation the double 
windings of the transformer were connected in series 
and at a certain point when the trough resistance 
becomes lower it is necessary to connect these wind 


voltage. resistance of 


ings in parallel to provide a lower series of voltages 

The circuit breaker, which is the on-off switch for 
the soaker, is located in a switchgear room near the 
transformer room. It may be operated either locally or 
at the panel. The control circuit is arranged so that the 
circuit breaker will trip on any fault, either thermal on 
electrical, so that the soaker may be left unattended 
for long periods with complete safety. The nature of 
any fault is indicated by a flag or light on the panel 

On the panel are a series of lights, only one of which 
is alight at any time, showing the state of the soaket 
These are: manual operation, showing that the soaker 
is not on automatic control, and cannot be left in 
definitely; high, intermediate and, low power levels 
indicating the temperature level in the pit and hence 
the state of the charge; circuit breaker open, showing 
that the soaker is off. 

On manual control the power can be changed by the 
raise and lower buttons situated on the panel 

Power input to the soaker is shown on the kilowatt- 
and the tap the 
indicator. 

It is arranged for blast-furnace gas at about 40 ft®/h 
to be introduced into the pit to provide a slightly 
reducing atmosphere, and to consume any 
oxygen which enters the soaker when the covers are 
lifted. The rate of input is controlled manually at a 
point near the panel, and indicated on a rotameter. A 
solenoid valve is included in the system so that should 
the soaker temperature drop below about 700°C the 
gas supply is shut off. 


meter number on tap-position 


eCXCESS 


Journal of The Iron and Steel Institute December 1959 





370 Charlesworth Electric soaking-pit practice 


TABLE | Electric soaker ingot index 





Finish strip to charge time Tap to finish strip time, min 
{ lat ingot, 45 50 55 60 


lap to roll time (h and min index 
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1240 ¢ pit temperature 


These index times depend on the ingot letter as below 


Pap to finish strip time 
Strip to first ingot charge tune 


\ ‘working’ index should be 


Tap to finish atriy 
Strip to tirst charged 


It will be noted from this description of the electric 
soaker that the conditions for heating ingots with little 
or no fuel are largely met, i.e. ingots are placed in 
uniform-temperature enclosures, separated from each 
other, and leaning on a corbel wall; the atmosphere 
can, if necessary, be largely static; the control system 
precisely maintains a set working temperature. 


Operation of the soaker in practice 


In view of the essential feature of the design of this 
soaker, i.e. a power input not greatly in excess of the 
mixed-bag’ charging was out of the 
question, Previous experience with the single-cell 
cooling pit had shown that tap-to-charging times of 


standing loss, 


under 100 min would be necessary. It was decided to 
operate the soaker at 1240°C. 


Charging ingots with up to 100 min tap-to-charge time 

At Appleby-Frodingham certain times are recorded 
concerning every cast of steel that is made, namely, 
the tapping time, the finish stripping time of the cast. 
and the commence charging time. Operating personnel 
were well used to these times in standard practice so 
an index table was evolved incorporating these figures 
as shown in Table I. It will be seen that certain simpli 
fied safeguards were added, as the heat content of 
ingot H is higher than that of ingot A. 

It might be stated here that the actual finish teem 
time and strip time of each ingot would be the logical 
times to take. but it was felt that this would compli- 
cate the index unnecessarily for the operative. The 
standard times adopted in the index tables were found 
to be quite adequate and completely successful. 

When using the index table, the best charging times 
were found to be 90-100 min, these giving maximum 
production rates with minimum kWh consumed. 

If casts were stripped and received at the soakers 
very early after tapping, it was usual to delay charging 
until about 90 min had elapsed after tapping. 
However, charging early would take place if the next 
suitable cast to charge was not available for several 
hours, and other soakers had to be drawn and emptied 
over the next 2 h or more. The extended soaking 
time of ingots charged early lessens the potential 
throughput of the soaker, but it is a means of saving 
power and justifiable in the case mentioned. 
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It was, and is practice to leave when 
charging ingots. Charging the soaker to full capacity 
(eight 10-ton ingots) takes about 10 min. When the last 
ingot is charged power is switched off and remains off 
until the calculated time arrives for drawing the first 
ingot; power is then switched on and the first ingot 
taken out and rolled. Power is left on from this time 
until the soaker is emptied and charged again. 


power on 


Charging ingots with 105-120 min tap-to-charge time 
It was soon realized after a few days of production 
that the tap-to-charge time might possibly be ex- 
tended if some power were left on during the actual 
soaking time of the ingots. After a few experiments 
another table was evolved enabling casts with a tap- 
to-charge time of up to 120 min to be still 
operating the soaker at 1240°C (as shown in Table I) 
In practice an anlysis of tap-to-charge 
showed about 14°, needing varving degrees of powe1 
as shown 


used 


times 


Min 70 JD S8O 8&5 90 95 100 105 110 115 120 
Without power With power 

», of heats 

charged 1-5 3-5 4-0 17 24 23 13 6-5 3-5 2-5 1-5 
The average kWh/ton was 32, or about 1-1 therms/ton 

A typical hot-charged cast of about 90 min tap-to 
charge time would, on the completion of the charging 
operation, lower the temperature of the soaker some 
70°C. The temperature, off, would 
gradually rise over the next 80-100 min and tend to 
level out about 10°C below the operating temperature 
a few minutes before drawing was due to begin 

By the time the last ingot was drawn, the soaker had 
recovered its temperature. With casts charged late and 
requiring power, the temperature never recovered and 
casts would be rolled with soaker temperatures as low 
as 1200°C, but quite satisfactorily. When the tempera 
ture of the soaker was below 1200°C at the start of 
charging it became necessary to have a cast charged in 
would not 


power being 


a range requiring no powe! otherwise it 


have rolled satisfactorily. 


Standing heat losses 
The foregoing conditions are brought about by the 
characteristics of the soaker and determined by the 


standing heat losses. The standing heat losses were 





obtained by maintaining the soaker at 1240°C for 8 h 
one week-end, and observing the power consumed. The 
power consumed was 426 kWh, or the equivalent of 
14-6 therms. It might be said that if the heat losses 
were lower, then possibly later casts than those men 
tioned could be charged satisfactorily, but there is a 
danger that the predominant number of suitable casts 
around 85-100 min, as in Appleby practice, would 
remain liquid too long and not be suitable for rolling 
in the time required. Also, casts longer than 100 min 
tend to have too low a heat content and require some 
additional heat. The main source of heat loss from the 
pit is through the and by the 
amount of insulation in the cover construction, the 
heat loss could be reduced, but at the present stage it 
is difficult to say whether there would be any real 
advantage in lowering it as so much depends on ingots 
losing heat from the middle rapidly enough to meet 
the rolling time desired 


covers mncreasing 


The use and quality of coke 

It has been found good practice every shift to examine 
the trough ends by looking through the coke holes 
over the electrodes. This is done by poking down the 
coke round the electrode ends and checking to see that 
the electrodes are covered and not at an 
temperature. High temperatures are indicative of (a) 
poor contact with the coke, and (6) possible air infil- 
tration. 

As the pit is drawn, it is also practice to note the 
level of coke in the trough as bad undulations may 
result in hot spots. If a hot spot is seen then the trough 
is rabbled at this point and more added if 
necessary. 

After a time, the general level of the coke decreases 


eXCessIve 


coke 


with the result that, in Appleby practice, a period of 


about one hour on Wednesday morning and another in 
non-production time on Saturday night is set aside for 
replenishing the trough. For a complete week’s work 
this gives 17 ewt of coke consumed, an average of 
little more than | Ib/ton of steel heated 

At the beginning of the operation of the pit trouble 
was experienced in finding a satisfactory grade of coke, 
and experiments with two types, namely electrode 
coke and petroleum coke, showed interesting features. 
The electrode coke received was in about 3-in. lumps 
which had to be crushed to #-in. lumps and less. The 
resultant fines were a small proportion of the whole, so 
no effort was made to separate them. In a few weeks, 
using this material in this way, it became evident that 
overheating was occurring to the detriment of the 
trough, and consumption of coke was going up. 

The petroleum coke was used in two ways. This coke 
was first received in lumps rather less than } in. witha 
considerable amount of fines. The fines in the first trial 
passing through a }-in. mesh sieve, were discarded. 
There was no overheating. The next batch of petro- 
leum coke received contained even a greater amount 
of fines. This batch was used as received and again no 
over-heating resulted. 

Analyses of the various cokes showed varying ash 
contents. However, indications are that the precise ash 
content of the coke is not important providing the 
general level is low. What would appear to be im- 
portant is the texture of the coke; whether or not it 
permits intimate contact from piece to piece, ensuring 
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TABLE I! Electric soaker index for 10-ton ordinary ingots 


with tap to first ingot charge time of 105.120 min 





Tap to first nt il: “first ingot 


Switeh full 


Pit temperature 
at start of ingot 
charging, °¢ charged, 
1240 LOS 

110 

115 





a reasonable conductivity figure. Petroleum coke 


appears to do this satisfactorily. 


Week-end working 

During the last shift of the working week, and aftet 
the last ingot has been drawn, power 1s switched off 
The soaker is now left as a completely enclosed space 
except for the 1-h coking period mentioned earlier 
The soaker temperature drops from 1240°C to 1050 C 
in 24 h, when power is switched on. After 10 h at full 
power the soaker is back to temperature and ready for 
charging, the time now being within two hours of the 
start of the first 10 to 6 shift of the week 


Use of blast-furnace gas 
As already mentioned, a small amount of blast-furnace 
gas can be injected into the soaker to keep the atmos 
phere reducing. About 40 ft*/h was used all the time 
whether ingots were charged or not, for 6 months. The 
amount of scale produced was negligible, and a gain in 
yield of about 1° 
felt desirable to try to minimize the surface defects on 
the ingot by turning off the gas completely, creating a 
completely static neutral atmosphere. The gain in 
vield was still of the order of 1°,, as very little scale 
was produced. As might be expected from this result 
little difference was made to the surface defects 
Experiments are how being earried out 
small amount of air, but no definite results are 
able vet. 


, was noted. However, it was later 


using a 


avail 


One year’s working of the electric soaker 
Soaker switched on 6 May, Ist charge 


ge 13 May 1957 
18S May 1957 


Week no.1l, ending cumulative throughput 
L870 tons 


Week no.5, 


10272 tons 


ending 15 June 1957, cumulative throughput 


Soaker personnel reported that more col as being 


gy used 
at one end than the other. Difficulty in keeping the 


overed, one end far too hot 


electrode « 
Weeks nos.6 and 7, 
Appleby 


Examination 


ending 29 June 1957, top period 


of the soaker showed a gap between the end 
filling 
coke to trickle 


trough section and the surrounding brickwork: the 
had worked out and had allowed the fine 
down, uncovering the top of the electrode. Filling replaced 
Week 1957, 
11103 tons 

taken off 


no.8, ending 6 July cumulative throughput 


Soaker Filling out and end section 


had sub 


trough 


The brickwork below the end section 


collapsed 
sided, unsuspected in previous trouble sases made good 


at both ends with carborundum blocks. 
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Top view of the soaker after 1 year’s working 


Week no.16, ending 31 August 1957 cumulative throughput 
21621 tons 

Cooling water supply inadequate. Electrode ends over the 
past two weeks tending to get hot with full power. Working 
on intermediate power. Water supply increased by altering 
the mains. Transformer altered to parallel connections. 
Proved to be premature, had to revert to series 

Week no.24, 1957, 


put 36127 tons 


ending 26 October cumulative through 


On 21 October, one of the electrodes arced and the soaker 
hed off 


. as this had burned into two pieces 


was swit 


The repair involved changing one elec 
trode The cause was the 
faulty water supply which had allowed a little of the tin to 
melt, thus giving air an opportunity to enter the soaker 
around the electrode 


Week ending 16 
throughput 41924 tons 


no.27, November 1957, cumulative 
Trouble experienced with the cast-iron surrounds of each 


hole 
coke difficult, but not impossible Plan to alter at next long 


coke warping inwards and making additions of 


shiut dow n 
Week no.37 


put 60804 tons 


Working without gas injection 


ending 25 January 


1958, cumulative through 
Hot repair to sealing blocks around nos.4 and 6 cells, a few 


of the top blocks had moved: repair done in non-produc 


tion time. No more petroleum coke being used, electrode 
coke being used in its plac e 
Week no.38, ending | February 
put 62534 tons 

On 28 January, one 
taken off. Water 
the external appearance 
also. The 


but nothing could be found wrong with it 


1958, cumulative through 


electrode arced, again power was 


quickly was passing satisfactorily and 


of the casing and electrode 


appeared satisfactory electrode was taken out, 
The arcing had 
apparently taken place a short distance from the end of the 


After a good rabbling of the trough. the electrode 
ra Zz 


back, 


‘ lectrode 


was put and the soaker was put into production 
azain 
Week no.47 


77 563 tons 


ending 5 April 1958, cumulative throughput 


Mari h 


and 
had 


Throughout February during the use of 


electrode coke, there periodic arcing in the 
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trough in various places. During week ending 5 April, the 


The 


this time excluding cast 


soaker was taken off oke-hole surrounds were altered 


by the makers, iron. The trough 


was too bad for a further run, in that large cr 
developed along its entire length. The whole tr 


taken out and replaced The bottom of 


from any slag and had hollowed out about 8 in. in 


idle. this was filled up by shovelling millseale into it 


i 
Til 
Phe « 


enough for 


k repal orbelling had worn bach 


but met far a replacement. The 
fused cx 


bricks suspended there 


arches were in a surface ndition and 
The covers and hangar 


good as new The electrode coke was replaced \ 


leum coke 


Week no.52, ending 


SHOU3 tons 


10 May 


1958 


Soaker working 


troubles so far Averaging 


weeks of over 2000 tons 


Throughout the working, electrical 


troubles, particularly tap changing, have been experi 


year s MNO} 


enced, but none has been serious enough to cause a 
measurable loss in production. Brickwork mainten- 
ance has been virtually nil. Trouble with the coke holes 
and the coke itself should now A good 
water supply should now avoid the danger of melting 
tin, and air infiltration at this point. It appears that 
annual replacement of the trough will be necessary 
but the failure in March was almost certainly due to 
the unsatisfactory grade of coke then being used. The 
trough will cleaned out and the 
replaced, say every six months, at a time most con 
venient to the rest of the plant. Figure 3 shows a view 
of the soaking pit after | year’s working. 


be avoided. 


have to be coke 


CONCLUSIONS 
The electric Appleby-Frodingham 
enabled steel to be rolled more cheaply by 


soaker at has 


(i) lowering the equivalent therms per ton required to 1-1] 
which, taking the high cost of electricity, is still less 
than best current practice at Appl by 

ii) increasing the yield from the ingot by | 

fraction of that 


(iit) lowering the maintenance cost to a 


normally expected on gas-fired soakers 

The soaker has shown that with fast track times and 
a continuous supply of hot ingots, ingots would be 
rolled with practically no power consumption at all. 

It must be admitted that no sealing can be a dis- 
advantage in not removing surface defects on the 
ingot, but experience at Appleby-Frodingham, with 
a single cell, shows that only a marginal scale is 
necessary to do this, still giving a considerable gain in 
vield. Further experiments, with small amounts of ait 
in the electric soaker, are being carried out, and it ts 
expected that the surface defects will be removed and 
the higher vield maintained, confirming the favourable 
results of the single cell. 
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INSTITUTE idee: ical Maan Miah 


m Reses 

‘ Mr as 
Autumn General Meeting 1959 at SS See Se 
Che Institute’s Autumn General Meeting was by the University of Shefti 
held in London on Wednesday an . Mr M. D. Tidman has 
day, 2 and 3 ngpeonr nd 1959. The fu re department of the Dunk 
gramme of th ree was given wu hie Co. Ltd 


Recoiiiess Saeco te p.313 


110) [00] 


Correction - 
Special Meeting in Italy 1960 It was incorrectly states 


rnal that 
The _— ite is holding a Special a ting ‘ 


Italy from 29 May to 11 dune 1960. mies ooh cages — eres rs 
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Mr R. Barnaby, managing director o own 
Bayley Steels Ltd, has been appointed to the POWDER METALLURGY 
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Mr F. G. Braby, M.c., has been elected chai JOINT GROUP 
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submission of 


es Se See See ee ee eae — Ferrous Symposium on the powder metallurgy 
letals Research Association; he will succeed of magnetic materials 
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the post of joint managing director of the Symposium on “The pows 
Power-Gas Corporation Ltd, but is continuing magnetic materials’ at Chur 
as chairman of the board. minster, on 16 December. : 
Mr F. B. Cuthbert is now with the Ford papers presented at this sympo 
Motor Company Limited, Dagenham below i omplete pape 
Mr P. R. V. Evans has left Metropolitan wder Metallurgy no.4 
Vickers Electrical Co. Ltd to join the Armour e coercive force of 
Research Foundation, Chicago 
Mr L. D. Gloyn-Cox has graduated from the 
Roval School of Mines, and is now a technical 
officer with the Metals Division of Imperial 
hemical Industries Ltd 
J. Hacon has rejoined the 
pment depart: it of the 


10-004 ir 


After anne 


eep-testing laborator 
Dr R. Hunter has beer 
muneil of thie 
tesearch Associatior 
Mr C. H. Kain has retired from the chs 
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er tive veal 
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Mr E. A. Shipley has left Morris Motors Ltd 
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of research—wire division 


Dr F. T. Sisco has resigned as direc of the 
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controlled electrodeposition into mercury, 
followed by thermal growth and treatment 
with a third metal to attain optimum particle 
shape and magnetic properties. The particles 
are then aligned by a magnetic field, com 
pacted under pressure, freed of mercury by 
vacuum distillation, and embedded in a suit 
ible matrix. This is ground to a coarse powder 
d fed into automatic realigning 

i compacting to the final magnet shape. The 
sctors controlling each step of the process are 


presses for 


liscussed, and the advantages of magnets with 
artificial microstructures synthesized by this 
pointed out Phe process de 
wribed produces commercial ESD iron and 
iron cobalt magnets with energy products of 


approach are 


i) 


2 and 3-5 million gauss-oersteds, and labora 
tory ESD iron and iron-cobalt magnets of 4-2 
and 5-0 million gauss-oersteds 
The variation in intrinsic coercivity of vron 

cobalt powders prepared by 
mercury by W. Wright 
Association, Sheffield) 
cobalt 
prepared by 
cathode 


electrolysis into 
(Permanent Magnet 
Iron, cobalt, and iron 
particles in mercury have been 

electrolysis mercury 
The intrinsic coercivity at 70°C of 
these particles has been measured, as deposited 
and after various heat-treatments; a marked 
properties is found, which is 

only on heat-treatment, but 
also on whether or not the cathode was stirred 
during electrolysis. The effect of further metal 
additions to the iron-cobalt mercury system is 
noted. In the discussion an attempt is made to 
explain the differences observed 


alloy 
over a 


difference in 
d 


ependent not 


The effect of grain size on saturation magne- 
tization of barium ferrite powders by K. Torkar 
and ©. Fredriksen (Technische Hochschule, 
Studieson barium ferrite powder showed 


a decrease in 


(raz 


saturation magnetization with 


lecreasing grain size This phenomenon had 
previously been observed in iron and magnetite 
powders and was attributed to the existence of 
a disturbed 


grains 


layer on the individual powder 


Huttig’s surface layer). This layer may 
ary in thickness according to the manufactur 
ng process used, and the degree of disturbance 
will increase 

i study of the magnetic properties of sintered 
ferrites, using single-crystal data by F. W 
Harrison, K. Hoselitz, and J. E. Knowles 
(Mullard Research Laboratories, Salfords, nr 
Redhill An indication of the 
the magnetic 


with the fineness of the powders 


dependence of 
properties of polyerystallin 
sintered ferrites on the conditions of pre para 
tion is giver 


In the 
properties 


design and understanding of the 
of these materials it is valuable, and 
sometimes essential, to make use of data ob 
tained from measurements on single crystals. 
Methods of preparation of  ferrit 
namely the V« 
method, the 
the lead 


leseribed 


single 
flame fusion 
method, 


briefly 


rvstals, rneuil or 


Bridgman Stockbarger 


and oxide flux method, are 
illustrate the way in which measurements 
olverystalline and single-crystal specimens 
understanding 
behaviour of ferrites, an in 


properties of a territ 


plement each other in the 
f the 1 


estigation of the 


agnetu 
with a 
»-called 


square’ hysteresis loop is discussed 


Powder Metallurgy no.4 
In addition to the nine symposiun 
riven above, Powder Metallurqy no.4 « 
two further papers and two 


papers 
ontains 
reports of dis 
cussions 

The powder metallurqy of titanium tin 
or ving up to 15‘ tin by R. F 
Pr ssor FE. C. Ellwood (Tin 


tute Density 


alloys 
Smart and 
tesearch Insti 
, Greenford measurements and 
lata on the mechanical properties of titaniun 

tin allovs, fabricated by 
from sodiun 


i 


Low 


powder metallurgy 


reduced titanium, are report 


porosities were ac hieved after a single 
A tvpical set 


yn conditions involved « ompacting 


pressing and sintering operation 
of preparati 
at 40 tons/in* and sintering, im 
1300°C for | h. With tin « . 
evaporation of tin during sintering could prove 
troublesome 


Vacuum, at 


ontents al eo 


of tin strengthened titaniun 
The addition of 15 tin increased 
tensile 


stress at room temperature 


Journal of The Iron and Steel Institute 


by ~90°,, with a corresponding, though less 
marked, reduction in ductility 
Observations on the 


E. M. Modl-Onitich 
Aluminium Industri 


SAP by 
Research Laboratories of 
AG., Neuhausen) 
Discussion on ‘Theoretical aspects of sinter 
ing’ A summary of the held or 
29 April 1959. 
Discussion on 


sentering of 


discussion 


‘The powder 
materials 4 
discussion held on 17 Decermber 1958 

Powder Metallurgy, which appears twice a 
vear, is the official organ of the Powder Metal 
lurgy Joint Group. It is obtainable by 


» 


subseription at 25s 


metallurqy 


metal- ceramic summary of the 


annual 
to non-members 
with a privileged rate of subscription to mem 
bers of The Lron and Steel Institute and The 
Institute of Metals. 


BRITISH IRON AND STEEL 
RESEARCH ASSOCIATION 


53rd Steelmaking Conference: Continuous 
casting 


The subject of continuous casting of steel is 
well to the fore in the British steel industry 
The full force of this statement can perhaps 
only be appreciated by those who attended the 
53rd Steelmaking Conference held on 30 
September and | October, at Southport. 


post free 


Ihe Conference opened with a report of the 
visit of the UK delegation to Russia, in April 
this vear, to study and see continuous casting 
of steel there, and discuss the technical aspects 
of its future development. Dr W. 8. Walker, 
leader of the team, introduced the report, and 
the Theoretical considerations of plant design 
and Practical plant design 
were described by Mr G. Fenton and Mr H. 
Scriven respectively. To conclude the presen 
tation of the Kussian work in this field, the 
film 


considerations of 


Continuous Casting in Russia’ was 
shown 

rhe next speaker, M J. Zaeytydt (CNRM) 
lescribed The 


steel at 


continuous casting of basic 
Charleroi, Belgium, and 
showed a very fine film of the entire journey of 
a heat of basic Bessemer runmming steel from 
the time it left the converter until it was in the 
form of an 8-in. square continuously cast ingot. 
On the second day, the work on continuous 
casting in the UK was considered. The confer- 
resumed with a paper by Mr G. Littk 
wood (BISRA) on the Continuous casting at 
BISRA 


research 


Bessemer 


ence 


laboratories present programme of 
A film of the continuous casting plant 
at Barrow m commercial operation for the 


production of 2-in. dia. billets was then shown, 
and this was followed by a report by Mr 
I. M. 1). Halliday Steel Works Ltd 
nn Recent development n continuous ¢ 
Barrow. At this plant, the 
far up to 361in 


3arrow 
isting at 
casting of slabs, so 
thick and 9 in 
square sections in killed and rimimin 
steel has 


wide and 54 in 
“£ grades of 
achieved 


The final paper of the conference was 
presented by Mr J. Savage (Continuous Casting 
Co. Ltd) under the title The world outlook or 
continuous casting of steel. Mr Savage rey 
critically the changing attitude 


tinuous casting of steel since it 


1lewed 
towards con 
was first put 
forward about one hundred years ago by Su 
Henry Bessemer. He emphasized that the 
papers considered at the conference had 
demonstrated the firm faith that both the 
and the practical steelmaker 
future of the 


CONTRIBUTORS TO THE 
JOURNAL 

J. M. Slater Steel Castings Research 
Association (author of paper in November issue 
Mr Slater was born in Sheffield in 1929 and 
educated at High Grammar School, 
Sheftield. He joined the staff of the Safety in 
Mines Kesearch Board in 1946, 
worked on problems of dust research and the 
dusts. After National Service 
from 1947 to 1949, he returned to the Safety in 
Mines Research Establishment until 1951, 
when he joined the research and deve lopment 
of the British Steel Founders 

tion, now the British Steel Castin 


lesign en 


now had in the 


gineer 


process 


sritish 


Storrs 


where he 


coutrol of mune 


livision 


Associa 


gs Researcl 


December 1959 


Association. He has 
survey of atmospheri 


recently complete a 
dusts in the dressi 
shops of over 60 foundries, and is at present 
engaged on the testing of dust collectors. He 
Associate Member of the Instit 
tion of Plant Engineers earlier this year 


became an 


J. M. Slater 


P.J. Sukolski 
P. J. Sukolski, B.e.HONS 
Mc Kechne 
November 

Peter Sukolski was born in 1930. From 1948 
to 1952 he attended Victoria and Canterbury 
University Colleges, New Zealar 
ated with the degree of B.I 
class honours for 


Senior Metallurgist, 
Bros. Ltd Luth of 


issue) 


paper tn 


d, and gradu- 
Hons. with first 
postgraduate work on the 
metal cutting. After almost a 
vear as a tool design engineer at General 
Motors (N.Z.) Ltd, he came to England in 1954 
and joined the Mechanical Working Division 
of BISRA. During 1956 he worked for six 
months at Jernkontoret, Stockholm, concern- 
ing himself mainly with problems of hot work 
ing of steel Subsequently he 
BISRA and, until he 
position in 1958, he 
Officer, being re 


mechanics of 


returned to 
took up his present 
Senior Scientific 


sponsible for work on steel 


was a 


extrusion 


EDUCATION 
Welding technology 


rhe courses offered by The Institute of Weld 
ing’s School of Welding Technology for early 
1960 include practical ultrasonic inspection 
resistance welding, welding of atomic 

plant, welding for junior management, inert 
welding, and welded desigr 
struction in corré 


energy 
gas art and con 
SION and eat-resisting 
materials. 

Full details of these 
be obtained from the S 


of Welding, 54 Prince 
London SW7 


and later 
cretary, 


3s Gate, Exhi 


Mond Nickel Fellowships 
The Mond Nickel Fello 
recently announced the 
for 1959 to the follow) 
D. J. O. Mann 
thorpe Works Ltd 
applications of 1 
techniques t 


tmi-finished steel 


search 

3. Pocock Pass and Sor 

to study developments in extraction 

rv in the UK, Europe, the USA, 

nada, and their dependence on the 

size and location of th 
concerned 


FORTHCOMING CONFERENCES 
AND EXHIBITIONS 

Mineral processing 

The 1960 


Congress is to be 


Capper 


rganizations 


Mineral Pr 


International g 
April 1960 


held in London u 
Arrangements are in the hands of the Institu 
tion of Mining and Metallurgy, to whom all 
enquiries should be addressed 

In conjunction with the Congress there will 

a Mineral Processing Exhibition, sponsored 
by the British Chemical Plant Manufacturers 
Association aud organized by Industrial Exhi 
bitions (Services) Ltd. The exhibition will be 
held in the two halls flanking the main assembly 
hall at Church House, Westminster, in which 
the Congress sessions will be held. 








7th Commonwealth Mining and 
Metallurgical Congress 


Arrangements being made for the 7th 
Commonwealth Mining and Metallurgical Cor 
gress, which is to be held in Southern Africa in 
April and May 1961. Further infor: 
be obtained from the Congress 
» Hollard Street, PO Box 809, 
South Africa. 


NEWS OF SCIENCE AND 
INDUSTRY 


Board changes at SCW 


The Steel Company of Wales 
1 that, following the 
ipany’s third de 
iew of the 
H. Leighton 
following appointments have been made 


are 


ation may 
Manager at 
Johannesburg, 


Ltd i” 
announcer complet " »f 
the con velopment plan, and in 
impending retirement of Captain 


1960, the 
to the 


Davies, ¢.B.E., in June 
board of directors 
Mr R. W. Evans 
The Hon. R. H. M. Kindersley 
Mr I. S. Scott-Maxwell 
Captain Leighton Davies, who was President 
of The Iron and Steel Institute im 1952 1953, 
will continue to 
consultant after his retirement 
Mr Scott-Maxwell is 


serve the company as a 


appointed general 
manager designate to the tinplate division, to 
succeed Captain Leighton Davies on his retire 
ment Mr J Shirley 
assistant manager of the 
division, will become 
at that time 
Mr Evans, at present 

operations) of the 


Gazard, at present 
tinplate 


general manager 


general 
deputy 
assistant general 
manager steel division, 1s 
appointed deputy 
division. Mr 
non-executive director 

A member of the Institut« , Mr 
Scott-Maxwell was with Colvilles Ltd and the 
BISF before joiming the Steel 
Wales Ltd mm 1952 as chef engineer of the steel 
division. Ma 
LY28; he 
and was elected an 
Couneil in 1958. 


general manager of that 


Kindersley joins the 


board as a 
Since O36 


Company of 
Evans has been a Member since 
was awarded a Williams Prize im 1944, 
Honorary Member of 


Evans I. S. Scott 


Varwell 


Vacuum science and technology 
Che Institute of Physics’ 
1959 on high Various sugges 
for arranging regular British 

and technology, 


Following conference 


in April 


tions were 


Vacua, 
made 
meetings on vacuum sclence 
and for British participation in international! 
conferences in this field 

As a result of 
ocieties and institutes in this country, a Joint 
British Committee for 
lechnology has now 


informal discussions bet ween 
Vacuum Science and 
been formed. The com 
mittee consists of representatives from each of 
the following bodies: The Institute of Biology, 
The Institution of Chemical Engineers, The 
Royal Institute of Chemistry, The Institution 
f Electrical Engineers, The Lron and Steel 
Institute, The Institution of Mechanical 
Engineers, The Institute of Metals, The Insti 
Petroleum, The Physical Society, 
The Institute of Physics 

Its objects are (a) to co-ordinate and he lp to 
initiate meetings in the whol 
and technology arranged by consti 
tuent bodies, and (6) to act in the collective 
nterest of the constituent bodies by 
ng liaison with the International Organization 


tute of and 


field of vacuum 


SCIENCE 


riaintair 


for Vacuum Science and 


national vacuum societies. 
rhe Institute of Physics has agreed t« 
vide the secretariat for the joint 
imications should be addressed t 
Secretary of the Joint British Committee 
7 Square, L 


ecomi 
headquarters, 47 Belgrave 


SW 


Honour for INA 
Her Majesty the 
approved of the Lnstitutior 
tects being know nm future 
Institution of Naval Archite« 
tith effect immediately 


Queer 


has taken 


Wellman VOEST contract for LD 

\ contract signed on 12 Nove 
VOEST AG and The Well 
Owen Engineering ( orporation Ltd u 
Herr Hitzinger and Sir Peter Roberts 
the exclusive co-operation between thes« 
UK for the 
of plant and 
LD steelmaking process 


was 


tween 


companies U the 
and erectior 


Brymbo development plans 

Brymbo Steel Works, the North Wales sp« 
and alloy steel plant, announce that 

of their parent Guest 
Nettlefolds Ltd 


development scheme invol 


company, 
has approved 
ny Cay expend 

iture of over £2 million 
Phis 
ch began in 
nm the 


follows on the 
1956 and was completed this 
which the old 
melting shop was 
shop with three 
supplementing the ¢ ting 


second scheme first, 
course of 
hearth replace by a 

45-ton electric are 
thre« 


melting 
furnaces, 
and making the 
time the 
refining of 


furnaces 
At the 
on the pre 


i0-ton plant all 


electri Bryinbo process, 


based 


Barrie 
blast-furnace 
metal with tonnage oxyyen 
inte 
development sche 
from the 
making plant. It 
replacement of the 


for subsequent use 


in electric furnaces, came 
Phe new 
steel 


consists of the complete 


logically modernizing 


four old 
furnaces by a continuous 


ingot-reheating 


bowie furnace, and 
the installation of a new cogging mill, which 
will enable the works to take 

the increased 
roll ingots 2 ; 
, 


present be ing rolled 


full advantage of 


steelmaking facilities and will 
24-3 times as large as 
At the 


will 


ame tur 


pouring facilities be introduced, 


and cooling arrangements 
fin ed billets will be compl tely revis 
Asa result of these throug 


of ingots v be 


handling 


changes, the 
increased, as soon as the 
Ample steelme 

this imer 


comes into ¢ 
ities to 
already 


yperation 
enable 
available 
development 

es. The new reheating irnace 
ottom-pouring facilities should he 
operation by August 1960 and the 
mill and billet handling facilities w 


into August 1961 


iN ‘ 
operation in 
Hydraulic equipment association 


British hy 
have 


draulic equipment manuts 
formed their 
Association of Hydraulic 
with offices at 
mdon SWI 
anutacturers 

have 

for a central nati nal organizati m to loo 
the interests of the industry as a whols 
collect and to distribut 
exhibitions for the 


now own a ”“ 
Equipment 
facturers, t8/40 
Square, Le 
The many 


fast developing industry 


technical information, 
to advise on industry at 


abroad, and to encourage and 


benefit of the 


home and 


sponsor research for the 


Trier 
hers 


English French foundry vocabulary 
The inforn department of the 
Cast Iron Association 
published a pocket-size 
Engiish 
terms 


British 
recently 


ation 
Research has 
28 page glossary of 
and French foundry and metallurgical! 
Phis 
comprehensive; copies may be 


BCIRA, Bordesley Hall, Al 


Birmingham, price 7s 6d per cop) 


ery valuable little book is surpris 
obtau i 


church, 


ingly 


from 


Journal of The Iron and Steel Institute 


Contract news 
An additional sinter 
I Head Wrightsor 
Engineering Ltd to 
Empresa Nacional Siderurgica SA, the 
national steel company in northern 
plant 


nter 


The new will f nm an additio 


ecddlitio 


irnace 


t puiy 
Head 


f Richard 


v line 


en months 


een order 4 4 

rit \ very high vac i Hy¢ 
be maintained in the heat chamber to 
ct the hare ine et annealing 
beer oksenniska 


Finland will b ve lift-off bell 


steel bur 


rourtl irnace 

Veltir Lid, 

» Making it 
i ordered by the 

xd will be 

for the ac 
High-grade 
ateeis will be 
furnace and poured 
ladl 


The latest 


2cuun 
ontrac 
Ravenscraiz plant of 

onstruction 


plant the 


supply and ¢ 


aning 


We 


61 


Powder dispenser 
\ powder ad 
ents, 


apenser 


is 
foundmes and melting 
of 150 It f caleiur 

graphite. These pe 
Tisper upt 
nitroge 


sit in i 
electro-graphite 
trials have been carried out chiefly with 
materiais in iron foundries, but there are 
cations that the method will have 
tield of application, for examp! 
duction of lime and ferroall 


fur 
ace 


INDUSTRIAL PUBLICATIONS 
RECEIVED 


Information 8S 
Ltd deals 


temperature appl 


Savill with 


cations 


December 1959 





376 NEWS 


issued 


recently 
for blast 


ttrell Ltd have 


electroftilters 


Lo 
brochures on furnace 
and special applications 

Delapena and Son Ltd have begun to issue a 
news sheet known as Delapena Developments, 
with 


this 


dealing induction heating; it is hoped to 
monthly after the first three 
tn-monthly 
e1 leaflets (IN 
from The Heat Co 
details of Ineanite, a special process ¢ 
From Jones and Ltd 
237H, which the 
toolroom surface grinder 
Diecastings Ltd 
handbook 


publish 
issues, which 


F iv ew 


are 
1, IN.3-6 
Ltd 


ast iron 


single-sheet 
Incandescent 
Shipman comes 


Model 


cata 


logue deseribes 1400 
pre Cimion 


Fry's 


$2-page 


have produced a 


technical on Designing for 
Diecasting 

\ 26-page 
driers 
Stockton Forge 

Publication 
Ltd is devoted t« 
double 


booklet on 
Head 


illustrated rotary 


been issued by Wrightson 


Ltd 


758 


has 


from Crofts 
their radiation combined spur 
gear 


(Engineers 


and worm reduction nits 


CHANGES OF ADDRESS 
AND TITLE 


Phe and factory 
Ltd ha been transferred to 
Works, Pond Hill, Sheftield 

The name of the Synthetu 
Engineering Co. Ltd 
Morgan Components 
the association 
Morgan Crucible Co 


offices f Colloidal Graphit 


Island 


| (telephone 27397 


Sheat 


Carbon a 
changed 
to clar 
ompany, The 


has been 
Ltd, in 
with the 


Ltd 


order 


parent ¢ 


CORRIGENDA 


Phe errors ha pointed out in 
the paper by H. R. Schubert on Nitrogen in 

steelmaking (JISI, 1959, Aug., 192, 383 
Left-hand ¢ 100 B.c.” should 
te LOooo Bu 
Right-hand 
should be ‘te 


following beer 


early 
olumn, line 9 


temporary 


DIARY 


1-5 Dec. 
3th Annual 
lore. 


INDIAN INSTITUTE OF METALS 
Technical Meeting Janga 
SHEFFIELD METALLURGI( 
Clean steel, by K. ¢ Jarraclough 
A, Hoyle Street, Sheffield, 7 pu 
STEEL INSTITUTE 
General Meeting London 
4 AND 
{lternatives to 


AL ASSOCTA 


rit RON AND 
DISTRICT METALLURAGI 
the blast 
J.M. Ridgion— Central Library 
, 6.45 pm 

W VALE METALLURGICAL S¢ 


H. Morrogh 


CIETY 
RTB 


ENC 


BRITISH 
The 
reactors, by K 
Marine Engineers, 
hC3, 5.30 pm 

Dec. —NEWPrort 


LURGICAI 


NUCLEAR ENERGY CONFER 
shielding and security of marine 
Maddocks—Institute of 
76 Mark Lane, London 


AND 
SOCIETY The 
and future, by R. W Evans 
Whitehead Institute, Ne wport, 7 pm 
Dec. SHEFFIELD METAI 
TION Developments 
by W. Barr, 0.8.4 
Sheftield, 7 pm 

Dec. 


Symposium 


DISTRICT ME 


basi 


rAl 
open-hearth, 


present 


LURGICAL ASSOCTA 
in heavy plate eels, 
BISRA, Hoyle Street, 
POWDER METALLURGY GROUP 
on The powder metallurgy of 
Church House, Le 


JOINT 


magqnetic mater ls 
SW 

Dec. west oF OT 
INSTITUTE Self-Aluscing si 
Baldwin, I. M. Mathieson, 
39 Elmbank Crescent, Glasgow, 
Jan. CLEVELAND 1 
NEERS— Ire 
Ch 


madon 
AND [RON AND STEEI 
nter, by I H 
and D. McNeil 
6.45 pm 
TION OF EN‘ 
filrm 
al Institu 


SSTITH 
from Cerro Bolivar 
and Techni 
tion, Middlesbrough, 6.30 pn 

Jan. 


yn ore 


veland Scientific 


SHEFFIELD METALLURGICAL 
Methods of Analysis Group) — Annual 
General Meeting and Presidential Address 
BISRA, Hoyle Street, Sheftield, 7 pm 
Jan. AND 


ASSOCIA 


SWANSEA DISTRICT 


LURGICAL SOCIETY Steel for atomic 

by B. Watkins — ¢ 

6.45 pn 
Jan. x: 
LURGICA SOCIETY Lut 
Aling lis, by P. Briggs 
Institute, Ne 

Jan. 


TION 


energy 
entral Library, Swansea, 
WPORT 


AND DISTRI 


mati 
4pm. 


rALLURGICAI 


vport, 
SHEFFIELD ME 
(Refractories Annual 
eral Meeting and Presidential Addreé 
BISRA, Hoyle Street, Sheffield, 7.30 
Jan. MANCHESTER METALLURGICAI 

ETY— The newer Imaking. 
J Pearson Manches 


ASSOCTA 


Group) Gren 


methods of stee 
Central Library, 
a 30 pr 
Jan. Norrn 
ETY Inalytical control by me 
Quantometer and Quantovac, by W 
Flintshire Te 
Quay, 7 
Jan. 
Corrosion 
gh-ter 


WALES METALLURGI 


chnical College, 

pm. 

SOCIETY OF CHEMICAI 
Group Corrosi 

j pressurized wate 

by J. N. Wanklyn—14 Bel r 

London SW1, 6 pm 

Jan. 
STITUTE 

action 


Square, 


STAFFORDSHIRE 


V ate ls 


AND 
and metho 
] 


ynaty ndustrial 


ton enerqy 


Hotel, Dudley, 


Grainger Station 
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experimenté 
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Linp 
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below 


temperatures 
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ATTERSON, W., and E 
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MINERAL RESOURCES 


The Pyrenean deposits of iron ore A.Ciuedras 

Wét. Constr. Méc., 1959, 91, Apr., 299, 301, 
303) The location, composition and beneficia 
tion of these deposits are described, and an 
outline is given of the blast furnace and low- 
shaft reduction used in 
South-Eastern France, with some reference to 
the possibilities of direct reduction using the 
Lacq natural gas deposits. 

Discoveries of some important Swedish ore 
deposits (:. T. Lindroth (Blad Bergs. Vanner, 
1958, 33, (3), 129-187) An historical survey is 
given of the discovery of some of Sweden’s 
prin ipal iron ore deposits from the eighteenth 
century onwards; the important part played by 
the Swedish mining compass and the Tiberg 
magnetic inclinator’ in locating magnetic 
anomalies is stressed (22 refs 

The Wabana ore mine 

. Apfelbeck (Berg. 
104, Mar., 57-62) The 


niques and 


furnace processes 


in Newfoundland 
Hiitten. Vonatsh., 1959, 

geology, mining tech 
beneficiation of the Wabana 
deposits are described. 

Modern mining in Sweden I. Janelid (Berg 
Hiitten. Monatsh., 1959, 104, Mar. 62-67), An 
outline is given of modern Swedish mining 
location of the 
re), and the mining 
indicated, with some reference to grading and 
beneficiation. 

Classification of Brazilian raw materials 
©. H. Leonardos (Eng. Min. e Met., 1958, 28, 
\ug., 111-112; Sept., 161-164) [In Portuguese 
The industrially useful raw materials of Brazil 
are listed under six headings: ores, industrial 
minerals, building materials, fuels, gems, and 
mineral waters and, for each, a complete list of 
mines with their locations, owners, and outputs 
is given P.8 


principal deposits (mainly iron 


techniques used are 


ORES MINING AND TREATMENT 


Discharge and handling of ores in American 
ports Guitonneau (Echo Mines, 1959, Apr., 
213-217) A report, mainly on the Great Lakes, 
presented after a visit. 

Progress in safety measures in the iron ore 
mines of Eastern France (Ann. Mines. 1959, 
Mar., 161-172) An account, illustrated by 
statistics is given of progress in safety mea- 
sures and education in these mines. 

Transport of liquid oxygen in the iron ore 


reference to which is marked w 
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an asterisk 


mines of the Lorraine Basin ©. Treguer (4nn 
Vines, 1959, Mar., 173-176) Details are given 
of the trucks designed for the transport of the 
liquid O, used as an explosive in the 

mines 

The ‘Bunker on Wheels’: an essay on ore 
transport by the railway from the ship to the 
blast furnace G. Dilli (Stahl Eisen, 1959, 79, 
July 23, 1041-1057) If the smelters are not 
situated at a harbour, then the storage of 
imported iron ore is best done in ‘bunkers on 
wheels’, i.e. in trucks, and in stock yards near 
the blast furnace. The treatment is statistical 
and economic r.G 

Blending iron ores - metallurgical a 
Kh. P. Zaitsev, I. A. Volokh and Z 
Vorogushina (Stal’, am (5), 385-389) r 
survey of the Ukraine has been made discl 
large day-to-day variations in the ore del 
ies with consequent difficulties in 
uniform blends. Blending in the 
where sufficient supplies existed gave greater 
uniformity of 
furnaces. 

The development of iron ore enrichment in 
Germany M. Pasquet (Ann. Mines, 1959, Feb., 
79-102) The history of the development of iron 
ore enrichment in 
detailed description of the ore 
plants at Calbecht and Pegnitz 

industrial tests on a Kachkanarsk ore con- 
centrate N. F. Dubrov (Stal’, 1959, (6), 50 4 
note on research at the Ural Ferrous Metal 
Institute. Sinter production and blast-fu 
use was tried and the iron produced was blown 
in a converter. The ore contains 0-13-0-16°,,\ 
and 90-93°,, passed into the slag 

Products obtained in the thermal decomposi- 
tion of minerals having the kaolinite structure 
J Babéan” (Silikaty, 1959, 3, (1), 20-25 
Chlorites having the kaolinite structure wers 
found to be partially reduced on he 
—o n at 500°C, with liberation of metalli 
iron. Not all the iron contained in the minerals 
is, however, reduced to the metal P.¥ 

Results of experimental roasting of Soviet 
fine pyrites and low-sulphur pyrites from 
Elbingerode in the fluidized roasting furnace 
E. Theurich and W. Zimmer (Neue Hiitte, 1959, 
4, Apr., 232-237) Experimental results in the 
operation of the furnace on these two types of 
pyrites show that it is suitable for the purpose 
The results obtained are discussed, 

Open-hearth sinter from Dashkesansk ores 


Lorraine 


maintaining 
stockvards 


working of sinter plants and 


Germany is followed by a 
ntration 


conce 


rnace 


ating in 


Journal of The Iron and Steel Institute 


lron and Steel Manufacture and Related Subjects 


V. K. Yatsura reed 
IM positior ( 
" Experiences on material testing in oe ore 
—s plant in Dunapentele, Hungary 
ize and K, Keztyiis (Koh. Lopok, 1959 
eb.-March, 108-112) The 
nd te 


1959, (6), 525 litabl 


analysis 
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on the mnterec 
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The FeO content in 
i.e. the ratio CaO:SiO, 
gth of the sintered pr 
Setting processes during the solidificatie- of 
briquettes from ore lime coke mixtures under 
different conditions K. Stilpnagel and G. vor 
Struve Neue Hiitte, 1959, & May, 298-304 
al briquettes from mixtures of ore 
oke fron 
under various 
iltant 


setting prov was 


reases, ¢ 
decreases 
ducts 


German sources were 
conditions, and tl 
hardness examined. The 
explained in the light of 
pH measurements, mineralogic 
microhardness tests, X-ray invest 
differential thermal analysis 
Preparation of fluxed sinter from manganese 
ores A. I. Soldatkin (Stal’, 1955, (6), 497-505 
By treating Chiatura manganes« res with 
lime, a fully satis 
obtained Ihe optimun onditions oO the 
process ‘ 350.400 mir ickness of the 


increase UW 
al examination, 


iwation, and 


factory fl 


moisture; 

er size of O- fim 
flux and nm for the 
conditions practically th 
ombines hernicall tal-fr 
gangue 

New 5000 tons per day ore sintering plant at 
U.S. Steels Ohio works (/nd. Heat., 1959, 26, 
Jan., 86-94) The units and operation of this 
plant are described. One item of interest is the 
fiving aucer “at rotating, saucer 
shaped dise) which blends and pelletizes the 
materials before sintering D.1 ' 

Firing pellets on a grate I - Robensh 
Stal’, 1959, (5), 389-393) Magnetite concer 
trate pe llets were 


inclined, 


harden rimentally t 
firing with high-calorific gas. The pellets wer 
fluxed with lime 
found to be an advantage Trials with solid 
fuel firing were also made. Temperatures, fuel 
and air flow 
properties of the fired pe 


i ext. 


stone and a cooling zone was 


rates, bed dimensions, and the 
‘lets are giver 
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Production of open-hearth sinter from local 
ores at the Kuznetsk Combine K. F. Marchenko 
Stal’, 1959, (4), 311-313) The compositions 
of the ores and the mixtures and processes 
used and the product are described. 

Use of multi-cyciones on sinter machines 
a tudkov (Stal’, 1959, (3), 209-210) 
Investigations of the dust-catching de 
protection of the fan blades are described. The 
rotors of 3500 m*/min capacity can run for 
} years and this can be increased further with 
better gas cleaning 

Continuous burning of limestone for the 
sinter mix G. G. Oreshkin, N. Z. Plotkin and 
\. K tudkoyv (Stal’, 1959, (3), 197-203) A 
continuous rotary kiln for direct inclusion in 
the sinter equipment is described. It revolves 
in 5-18 min giving a calcination period of 
>-15 min. It produc es 150 t/day from a charg: 
ground to 0-10 mm. Costs are indicated 


vices for 


FUEL-PREPARATION, 
PROPERTIES AND USES 


Radiometric measurement of the lumpiness 
eeverm! G. Polovchenko, V. N. Afanas’ev, 
. Uzlyuk and A. L. Berin (Stal’, 1959, (3), 
$1 ; A method using y-rays is desc ed the 
absorption depending mainly on the voids. The 
absorption is measured in the weighing hopper 
and correlations with size and furnace-opera- 
tion have been constructed. 

Coal treatment K. G. Beck (BWK, 1959, 11, 
April 5, 153-155) A review of the literature 
published in 1957 and 1958 dealing with the 
composition, beneficiation, coking, and by- 
product production (50 refs.). 

The preparation of coal for carbonization 
W. H. Griffiths (Jnst. Nac. Carbon Bol. Inf., 
1958, 7, Sept.-Oct., 213-226) The desired low 
ash and sulphur contents, and the optimum 
moisture content for coking coals are obtain 
able by suitable treatments, which are dis- 
cussed, Difficulties associated with the nature 
of the seams to be worked and increasing 
mechanization are dealt with. 

Anti-dust treatment of coal 
W. Fries (Glickauf, 1959, 95, April 25, 489 
501) Laboratory tests carried out by Ruhr- 
kohlen-Beratung of Essen on the binding of 
lust by spraying and the successful applica- 
tion of the method to the treatment of 
briquettes are described in detail (53 refs.). 

Construction of large coke-chemical plants 
B. A. Raskin (Koks i Khimiya, 1958, (8), 45 
$8; from Techn. Translations, 1959, 1, April 3, 
232; PB 141308T) An analysis of the econom 
ics Of extending existing plants or enlarging 
the volume of the batteries. The optimum 
appears to be the extension of existing 
batteries to 6-8 per plant and increase of 
effective volume from 30 to 32 ft*. 

Waste gas temperatures of coke ovens 

Steding (Glickauf, 1959, 95, March 28, 400 
404) After pointing out that the 

mperatures in modern coke ovens fired with 
high-calorific gas are substantially below 
aleulated temperatures, the author discusses 
the thermal conditions with top and under 
fired ovens, using high and low calorific 


waste gas 


value 
The effect of coking technology on coke 
quality J. Kune and J. Holub (Paliva, 1959, 
39, 2), 45-47) The effect of the method of 
coke-ovens, e.g. simple pouring, or 
quality of the 
estigated experimentally with several types 
of coal mined in the Ostrava basin. A high 
density is generally preferable with 
badly coking coals and vice versa, but a few 
exceptions to the rule were found. —P.F. 
Estimation of the optimum ash content of 
metallurgical coke and of the optimum mois- 
ture content of coking coal K. Lemke (Jnst. 
Nac. Carbon Bol. Inf., 1958, 7, Sept.—Oct., 
189-202) Costs for reducing the ash content of 
blast furnace coke and the moisture content of 
the coking coal to < 10‘ 
calculated for three 
results evaluated 
Coal preparation in connexion with its 
utilization in the coke oven J. Goffart and 
J. Stienon (Inst. Nac. Carbon Bol. Inf., 1958, 
7, Sept.Oct., 189-202) Economie factors in 
connexion with the preparation and coking of 
Belgian coal are considered. In particular the 


ga 


tilling 


stamping, on the coke was 


pac King 


in eac h case were 
unwashed coals, and the 


Journal of The Iron and Steel Institute 


effect of ash content on coke consumption in 
the blast furnace and on coke oven yields are 
examined, 

New instruments for the investigation of 
gases and determination of their calorific value, 
and for the control of furnace installations 
W. Ejickler (*Gas-Wdrme, 1957, Nov., 348 
351) Several of these instruments are des 
cribed including the Kalorex, Barex 8, and 
Combustrex equipment. 

On heat radiation from flames of industrial 
gases Ww. Pepperhoff (Stahl Eisen, 1959, 79, 
May 14, 729-730) This is a review of a disserta 
tion by “ Fries on radiation effects of flames 
CO, Hy, CHy, CyHg, CgHyp, and CyHy were 
studied. The radiation is mainly determined by 
the number of carbon particles in the flame 


REFRACTORY MATERIALS 


Between two fires. Railways carry refrac- 
tories from brick kiln to biast furnace (7 ransport 
Age, 1959, 2, April, 9-13) Pallet handling of 
bricks and ‘Palbrick’ railway 
are described. 

Ramming of ladie linings F. Stebel (//utnik, 
L059, 9, (4), 129-132) The use of ‘Ladelite’ and 
other natural and synthetic mixtures for lining 
ladies is discussed. Experiments with various 
mixtures of sands and clays were carried out 
on small steelworks ladles. The final composi 
tion lay somewhat below the eutectoid point of 
the Si0,-Al,0, system, and had a life equal to 
that obtained currently with more 
firebrick linings.—P.F 

Practical test of special silica bricks. (Silica 
bricks containing Cr.0,.) K. Nagami and 
K. Isoda (Tetsu to He ayane, 1959, 45, April, 
397-403) OH bricks containing 8°, ¢ ‘r,O, have 
a higher resistance to iron oxide absorption 
than common silica bricks. Tests showed that 
these bricks exhibited 36-64%, less corrosion 

lower part 


wagon design 


expensive 


than high-alumina bricks on the 
of the side wall of the uptake, 59-70% less 
than silica bricks on the walls of the slag 
chamber, and 50% less in the slag-chamber 
arch.—kK.E.J. 

The quality of ladle-bricks in steel plants 
F. Nagy (Keh. Lopok, 1959, 14, Feb.-March, 
70-76) The author compares the chemical 
composition and physical properties of ladle 
bricks used in steel plants in Italy, Great 
Britain, USA, Czechoslovakia, USSR, Ger- 
many, and Hungary. In the last mentioned, 
the best results have been obtained with semi- 
acid bricks of the following chemical composi 
tion: SiO, 73-0%, Al,O, 23-0%, TiO, 1-44%, 
Fe,0, 180%, CaO 0-80, P.K 

Evaluation of the hot ‘vitreous phase’ I. 1 
Geyndt and P. Angenot (Chem. Week., 1959, 
55, April 4, 145-149) [In French] A modified 
method is deseribed for determining the 
vitreous phase of refractories at high tempera 
tures; it consists of heating the specimen 
between two porous dises which absorb the 
phase, and determining the loss in weight. 

Study on the corrosion mechanism of 
refractories used in a zebra roof of a basic 
open-hearth nome T. Ao and T. Oyama 
(Tetsu to Hagane, 1959, 45, Feb., 93.99) A 
conventional silica brick and a metal-encased 
chrome-magnesite unburned — brick, placed 
adjacent, taken from the roof after 402 
heats and examined. The high content of tron 
oxide in the hottest part of the silica brick may 
be from 


were 


decomposition of ferrous silicate. In 
the hotter areas, iron oxide and magnesia had 
migrated to the matrix of the silica brick, and 
siliceous liquid into the basie brick. A mechan 
ism for the destruction of spinel is suggested 
12 refs.) -K.E.J 


IRON AND STEEL GENERAL 


The iron and steel industry: its present 
expansion ©. J. Martinez (Ing. e Indust., 1959, 
26, April, 74-78, 94) [In Spanish 
the growth of the industry are discussed and it 
is pointed out that the present expansion has 
two aspects: all the under-developed countries 
are making very strong efforts to establish 
their own industries and the others are taking 
steps to increase their own production. Prob- 
lems of transport and supply of raw materials 
influence expansion as well as the techniques 
of steelmaking. It is shown that the industry is 


Reasons for 
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no longer based on native raw materials but is 
becoming international and so improved 
quality and decreased costs are fundamental 
factors for expansion of the internal market 
and com petition in the others.—P.s. 

The Soviet iron and steel industry (\/¢t. 
Constr. Méc., 1959, 91, April, 237-247) This 
section gives a general outhine of the organizae- 
tion of the Soviet iron and steel industry, loca- 
tion of the and techniques 
employed. 

Metallurgy in the USSR J. H. Hollomon 

Vet. Prog., 1959, 75, Jan., 120-123) A résumé 
of a visit to Kussia, dealing, inter alia, with 
steelmaking and the organization of research. 

Realization of the decisions of the Party 
G. Oreshkin (Stal’, 1959, (3), 193-196) An 
account of the plans for the development of the 
industry under the new seven-year plan. 

The leap forward of Chinese iron and steel- 
making G. Grenier (Echo Mines, 1959, April, 
221-224) An illustrated account of the 
Chinese miniature blast furnaces and con- 
vertors. 


main centres 


BLAST-FURNACE PRACTICE AND 
PRODUCTION OF PIG IRON 


Air cooling of biast furnaces A. A. Razumoy 
(Stal’, 1959, (4), 304-305) A proposed design 
for plate underhearth air coolers to replace 
tubular designs is described. Air versus water 
cooling is discussed. The advantages of the 
more expensive air cooling being regarded as 
decisive. The outlet air temperature can be 
used in automatic furnace control. 

Biast-furnace burden preparation when 
using high-ash coke KR. F. Jennings and A. M 
Frankau (/ron Coal Trades Rev., 1959, 178, 
June 5, 1317-1320) An account of Indian con- 
ditions. Coke rate should be reduced until slag 
volume is at the minimum workable limit. 
Crushing of the ore with screening out of the 
fines is suggested, the fines being sintered with 
the highest possible lime content to reduce the 
charge of uncalcined limestone to the furnace. 
Experience elsewhere suggests a charge of 60‘ 
crushed ore and 40°, sinter 

Design, maintenance, and operation of two- 
pass checkers J. Anderton (430-448) An illus 
trated account of Broken Hill Proprietary Co 
experience is given. Dimensions are fully tabu 
lated and brick replacement 
shown. Construction, 


schedules are 
cleaning, and perform- 
ance are discussed. 


PROPERTIES, TREATMENT AND 
USE OF SLAGS 

Utilization of granulated slags for producing 
heavy panelling and cast partitions K. I. 


Khokholev (Translated 
the use of blast furnace granulated 
structural work’, Chapter I\ 
and panels of slag 


from ‘Experience in 
slugs in 
Wall partitions 
plaster, and a retarding 
agent are produced by casting in plant which 
is described, ially for use in timberless 
Full details of moulds and mixes and 
of trials with setting retarders are given 

The activity coefficient of manganese (il 
oxide and iron (11) oxide in open-hearth slag 
M. G. Frohberg (Stahl Eisen, 1959, 79, July 23, 
1085-1086) A review of published information 
on the activity coefficients of FeO and MnO iz 
OH slag. It is concluded that MnO has a great 
er effect on the basicity of OH slags compared 
with FeO than is usually assumed. 1 


esper 


regions. 


DIRECT PROCESSES 


Direct smelting of iron ores, 1S. Nagata and 
r. Sugivama (Denki-Seiko, 1959, 30, Jar 
129-138) In Japanese \ review, giving 
details of the Hégands, R-N (Republic Steel 
National Lead), Wiberg-Séderfors, Norsk 
Staal, Maderas, H-iron, Esso-Little, US Steel 
Shipley or Nu-iron), Krupp-Renn, and BISRA 
(Cyelosteel) processes.---K.E.J. 

Steeis made with ordinary iron ore and 
natural gas A. Cresta (Tecn. Indust., 1959, 37, 
May, 611-614 In Spanish The author 
suggests that the San Nichola’s plant will be 
out of date before 
the development of the direct reduction pro 
cess. Natural gas, desulphurized and reformed, 
will be used to reduce the ore and heat the OH 
furnaces. The present position and future 


it 18 completed because ot 





nt of the 
590 m3 


developm process is discussed. Since 
of natural gas is needed for each 
t of steel, the cost of this will influence the loca 
tion of future plant and the Puerto Madryn 
region is forecast as the future metallurgical 


centre of the Argentine. —P.s 


about 


PRODUCTION OF STEEL 


Progress in German steelmaking Hi. \\ 
galster (Met. Prog., 1959, 75, Jan., 116-119 
\ short review of the latest 
taking place in the German iron 
industry. Ore will be imported on a large 
from ( Energy savin 
The « utput of the 
ased, new 

steelmaking, and more and more c 
casting plants are being erected T.G 

The development of the use of oxygen in 
Czechoslovak steelworks A Dékanovsky 
Hutn. Listy, 1958, 13, (11), 965 969 
plants are being built at all the large 
for completion not later than 1960. O, 
vill then be used not only in the OH furnace 
ising a liquid charge, but in all the new 400-1 
OH furnaces now under constructior us 
of O, in convert« als 
demands on the and the 
of cheap nuclear power plants for Os 
tion is proposed,-— P.? 

Economy of oxygen plants in steel works 
G. Radanyi (Koh. Lapok, 1959, 14, Jan., 29 
33) A comprehensive rev ven of the use 
of O, in ferrous metallurgy. The pre 
1 | production of O,, and the 
1 of O, plant with an ay pre 
ystem in steelworks are also dise 

Use of oxygen in = production (/ 
1959, 14, April, 277-2 \ review of a book 
translation published under the tith An 
vendung von Sauerstoff bei der Stahlerzeng 
ung’, edited by IL. P. Bardin, and 
mainly with Russian prog 
oxygen in OH, electric are 
verter practice 

Engineering thermochemistry of oxygen 
steelmaking processes W. ©. Philbrook 

LIM ME Proc. O. 1HV. Comm.,1958, 41, 382 
395) The author that the operating 
haracteristics of pneumatic 
predicted with a high degree of 
application of = thermo 
chemistry and engineering principles. A simple 
method of terms of the heat 
balance is given and used to explain several 


developments 


and steel 
scale 
made 
blast furn 


processes are 


onakry 
by hot cooling 


gs are being 
ices has incr appled 
mtinuous 


Oxvger 
steel 


WOrks 


r practic 
suppl of O,, 


produc 


lew 18 g 
sent 
momica suitable 
watior priate grid 


ussed 


echnik, 


dealing 
ress in the use of 


furnace, and «0.1 


shows 
steelmaking pre 
cesses can be 
accuracy by the 
analysis in 
processes how in operation and the differences 
n them. Finally, the author predicts t 
what extent the serap consumption of basi 
oxvgen  stee processes might be 
increased, to make them more competitive 
with the OH in this respect Gut 

Erection and operation of the new oxygen- 
converter plant at Kukioka Yawata Works 
r. Uchivama and 8S. Maechara ( 7T'etsu to Hagane, 
1958, 44, Dec., 1347-1354) A pure-oxygen con 
verter was shown to be suitable for re 
high-P, high-Si iron. The new plant 
-t converters, tapping 30 charges per day 
Features of it are good layout, 
heat recovery, dust 
spec ial pomring 


bet wee 


Imaking 


fining 
has two 


mechanical 


handling removal, and 
devices. The mixer tre 
tains © 4-5, Si 0-65, Mn 0-95, P 0-020, and 


S 0-03°,; the 


product contains P 0-020, 
N, 0-002, and S 0-017°,, and produces striy 
which is superior to OH steel K.E.J 
Determination of tilting moments of a con- 
verter filled with liquid metal using a scale 
model IP. P. Gorbenko (Stal’, 1959, (4), 320 
322) The stress was calculated for changing 
jMettoas rand the 
for manipulation for pouring, 
ing for with 
metal. The caleulations were 
tilled converter 


a 
5 t converte power needed 
skimming, tilt 
various depths of 
difficult for the 
and experiments with a model 
mac F 
and for ¢ 


blowing etc., 


using water were rmulae and values 


are given for the model mversion to 
full seal 

Deoxidation and teeming of Bessemer rail 
steel Mi. N. Kravets, O. N. Kostenetski and 
Ya. G. Bukatmikovyv (Stal’, 1955, (6), 513-520 
Che main rejects due to 
flaws, white stains, ete is the 
plasticity of the 
able amount of 
when poured from the 


cause of external 
increased 
metal caused by the appreci 
Al introduced into the 
ladle. With 


metal 
botton 


pouring, the 


sputtering of metal to the edge 
the funnel is in possible The casting nozzle 
rtical flow of the metal jet 
rf the pouring gate 
Water-cooled circular chimney 1 and cyclones 
for the dust removal of converter gases I 
Pracht (Stahl Eisen, 1959, 79, Marc ; 
The use of oxygen in the 
rht about a heavy rise ! 
brown furnes The 


— ensure a vé 


e central axis ¢ 


essential 
al is discussed 

ooled for efticient 

rethod is na 

lin Iwo plants ar 

plant and the sex 

erter The results obtaines 

eported in the 


Is 1OW 


turally 
yd for 


— are 
abstract 
Steam gencration and dust removal from the 
waste gases of a converter on a water-cooled 
converter chimney equipped = , dust 
catchers J. W: tahl 1959, 79, 
March 5, 291-294) The waste gase fi mn a ¢ 
erter burn ithe converter chimt Lhd pr 
ot the total! 
Halt 


fumes was 
38 article i 
the immediate vicinity of the works 
Cooling converter gases before pustheation | in 
waste-heat recovery boiler a A. 1. Bere 
zhinsku (Stal’, 1959, (5), 472-479 
a top blown converter using ©, carry 30 
120 g/m of dust. The « ’ 
and waste heat boiler installati 
As the gases must be cooled before purifieatior 
they are led direct with fre 
eirculation and dedusted afterwards. Vari 
directions fi nt are indicated 
Modern design of ag ee furnaces 
H. Leopold (Z. Erz Vet., rte gg habla 
Phe use of improved refracto 
OH roofs, and 
equipment are outlined 
oe neerth bottom ame R. M. Jordar 
LJ MME Pr O.H ‘ 195s, ss 
ZS0) The adopted at 1 Lackawatr 
plant of othichem Steel Co for OH furne 
bottom maintenance and repair is deseribe 
The decreased bottom delavs and ine 
tonnages resulting from the system ar 
ated Gt 
Evolution of steelmaking methods: Rise of 
oxygen and vacuum techniques H. Schenck 
mal Trades Rev., 1959, 178, Feb. 20, 
, from Technische Linie, supplement te 
itt, 1958, N 6) A plot show 


1k20 witl 


Gases from 


onstruction of purifiers 


mms 18 deseribed 
to the boiler 


r improveme 


suspended 


cammeuainenae in control 


svete 


mereasing Output since 
of the iron and 
shown Oxveg 

next advare th 

showing a dro 


nent of t 


met already 
processe and the developr 
furna are briefly reviews 
The drive for high- anata steel 
Stal’, 1958, (2), 7~ 100 An ace ) 
foundetio and development of the Har 
and Sx kle works with a brief deseriptior 
Petroleum techniques for steel F. 1). Hof! 
A. Kelly, and A. M. Squires lech 
1959, 81, Jan., 27-30) An account of th 
Iron process. 
The physical remap yd of enone 
‘hott (Proceedings of the Conference maored 
by the Dept of Metallurgy, Massachusett 
enaeines of Technology, 1956, Dedham, M 
1958, pp.257) Activity of carbon in —— iron- 
carbon solutions \. Rist and J. Chipman (3-12 
he activity was measured by accurate ga 
analy quilibrated CO-CO, n 
the alloy m 
error are discussed and the data ts interpreted 
Activity of carbon in molten Fe C alloys at 
high carbon content — a progress report |. \ 
Cordier and P. P. Kozakeviteh (13-14) Worl 
at IRSID in which H, is bubbled through the 


sis of « ixtures with 


apparatus described. Sources of 


Journal of The Iron and 
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melt with formation essentiall f tl 
itlined. The distribution of alteying elements 
between molten iron and silver G. Der 
17) Cu, Mn, 8S and their con vat ard the 
An adiabatic 
dropping calorimeter for enthalpy measure- 
ments at high temperatures. The heat content 
e silicon from 1200 to 1550 ie M. Olette (18 


Sar ate 


effect of C have been studied 


1 ‘ 
juid state Surtace ten- 
sion of ~ liquid iron, ‘cobalt, and a at 
1550 C P. P. Koza nd G. t 
‘4 Measure ent ‘ ! cle 
drop method. Th Ke at 
1550 ¢ PR35 dl The carbon- 
—— ee in come tren K. | tt 
4 iat ! ine ¢ 
ure bled Seuttibeten of carbon and 
oxygen i in molten iron saturated with carbon- 
i. bpd effect of men in the range of 0 5 2 
Ma u ; ‘ $5) I 


ettee t lene beter ned 
The alumina-graphite reaction in liquid iron 
and the aluminium deoxidation constant in 
steelmaking J. Chipman and | z 


tt 0 


io at io “al } t i 
The determination of oxygen and nitrogen in 
mnetats by fusion in vacuum (discussion); \. A 

mn (51 52). Formation and destruction of 
cin and emulsions in iron and steelmaking 
P e. KK ake teh 2) Factors ta ring 


aming and 


TOU ¢ 


erated 
and foar my “ag é 1 mre ition 

& are lered. Slag metal reactions of 
shocmints in carbon- saturated melts «. W 
IleCoy and W. O As re , OR } 
huectio i (Cr | 


plete it ! 

Kinetics of cnshemeuateabes re- 
actions with particular reterence to the fag 
hearth L.. S. Darke 1O1 108 


uilibriun 


hearth condit 


local eq 
rates ar hov 
diffusi ms 
ad eloped 


‘ u ‘Theory of degassing 
of the epen- “hearth —_ Guring carbon boil 
P. Vallet (100 112 t} ad mssex 

ia modihed t 


rf t ! r 
juation 


Kinetic Casters in . the deeutahastastion = pig 
iron by et furnace type Gags Ic. Pu 
Ch an (113 116) Exy ts i 
reported The great a ting ‘ 
in the bath is shown. The deoxidation of 
iron motte with silicon \\ “« 117-122 
Si addition and et 
followed The proce and product 1eax 
lation are examined. Electrochemical nature of 
sulphur transfer in the system carken- caturates 
—_ eng Pr. B. King an andrat 


ota 


chan The desulphurization 
and dephosphorization of carbon- caturated iron 


Shanal 136 1) Dat 


The effect of 
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Production of open-hearth sinter from local 
eK. F. Marchenko 
1959, (4), 311-313) ‘The com positions 
of the ores and the mixtures and processes 
used and the product are described. 
Use of multi-cyciones on sinter machines 
a tudkeyv (Stal’, 1959, (3), 209-210) 
Investigations of the dust-catching devices for 
protection of the fan blades are described. The 
rotors of 3500 m*/min capacity can run for 
} years and this can be increased further with 
better gas cleaning 
Continuous burning of limestone for the 
sinter mix G. G. Oreshkin, N. Z otkin and 
\. K. Rudkov (Stal’, 1959, (3), 197-203) A 
ontinuous rotary kiln for direct inclusion in 
the sinter equipment is described. It revolves 
n 5-18 min giving a calcination period of 
>-15 min. It produces 150 t/day from a chargé 
ground to 0-10 mm. Costs are indicated 


FUEL-PREPARATION, 
PROPERTIES AND USES 


Radiometric measurement of the tumpiness 
of skip coke | G. Polovchenko, V. N. Afanas’ev, 
V.N. Uzlyuk and A. L. Berin (Stal’, 1959, (3), 
211) A method using y-rays is described, the 
absorption depending mainly on the voids. The 
absorption is measured in the weighing hopper 
and correlations with size and furnace-opera 
tion have been constructed. 

Coal treatment K. G. Beck (BWK, 1959, 11, 
April 5, 153-155) A review of the literature 
published in 1957 and 1958 dealing with the 
composition, beneficiation, coking, and by- 
product production (50 refs.). 

The preparation of coal for carbonization 
W. H. Griffiths (Inst. Nac. Carbon Bol. Inf., 
1958, 7, Sept.-Oct., 213-226) The desired low 
ash and sulphur contents, and the optimum 
moisture content for coking coals are obtain- 
able by suitable treatments, which are dis 
cussed, Difficulties associated with the nature 
of the seams to be worked and increasing 
mechanization are dealt with. 

Anti-dust treatment of coal and coke 
W. Fries (Glickauf, 1959, 95, April 25, 489 
501) Laboratory tests carried out by Ruhr- 
kohlen-Beratung of Essen on the binding of 
dust by spraying and the successful applica 
tion of the method to the treatment of 
briquettes are described in detail (53 refs. 

Construction of large coke-chemical plants 
B. A. Raskin (Koks i Khimiya, 1958, (8), 45 
$8; from Techn. Translations, 1959, 1, April 3, 
232; PB 141308T) An analysis of the eeonom 
ics of extending existing plants or enlarging 
the volume of the batteries. The optimum 
appears to be the extension of existing 
batteries to 6-8 per plant and increase of 
effective volume from 30 to 32 ft'., 

Waste gas temperatures of coke ovens 
\. Steding (Glickauf, 1959, 95, March 28, 400 
404) After pointing out that the waste gas 
temperatures in modern coke ovens fired with 
high-calorific gas are substantially below 

alculated temperatures, the author discusses 
the thermal conditions with top and under 
tired ovens, using high and low calorific value 


pase 

The effect of coking technology on coke 
quality J. Kune and J. Holub (Paliva, 1959, 
39, (2), 45-47) The effect of the method of 
filling coke-ovens, e.g. simple pouring, or 
stamping, on the quality of the 
nvestigated experimentally with sev 
of coal mined in the 


coke was 
eral types 
Ostrava basin A high 
generally preferable with 
king coals and vice versa, but a few 
exceptions to the rule were found, —P.F. 
Estimation of the optimum ash content of 
metallurgical coke and of the optimum mois- 
ture content of coking coal K. Lemke (/nst 
Nac. Carbon Bol. Inf., 1958, 7, Sept.—Oct 
189-202) Costs for reducing the ash content of 
blast furnace coke and the moisture content of 
the coking coal to < 10‘ were 
calculated for three d the 


pac king density is 


badly co 


ilk ea h case 
unwashed coals, ar 
results evaluated 

Coal preparation in connexion with its 
utilization in the coke oven J. Goffart and 
J. Stienon (Jnst. Nac. Carbon Bol. Inf., 1958, 
7, Sept.-Oct., 189-202) factors in 
connexion with the preparation and coking of 
In particular the 


Economic 


Belgian coal are considered. 
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effect of ash content on coke consumption in 
the blast furnace and on coke oven yields are 
examined. 

New instruments for the investigation of 
gases and determination of their calorific value, 
and for the control of furnace installations 
W. Eickler (*Gas-Wdrme, 1957, Nov., 348 
351) Several of instruments are des 
cribed including the Kalorex, Barex 8, and 
Combustrex equipment, 

On heat radiation from flames of oe 
gases W. Pepperhoff (Stahl Eisen, 1959, 79, 
May 14, 729-730) This is a review of a disserta 
tion by W. Fries on radiation effects of flames 
CO, H,, ( H,, ( ,Hs, ( ‘Hi and ( oH, were 
studied. The radiation is mainly determined by 
the number of carbon particles in the flame 


these 


‘ 


REFRACTORY MATERIALS 


Between two fires. Railways carry refrac- 
tories from brick kiln to blast furnace ( 7 ransport 
Age, 1959, 2, April, 9-13) Pallet handling of 
bricks and ‘Palbrick’ railway 
are described 

Ramming of ladle linings F’. Stebel (//utnik, 
1959, 9, (4), 129-132) The use of ‘Ladelite’ and 
other natural and synthetic mixtures for lining 
ladies is discussed. Experiments with various 
mixtures of sands and clays were carried out 
on small steelworks ladles. The final composi 
tion lay somewhat below the eutectoid point of 
the Si0,-Al,O, system, and had a life equal to 
that obtained currently with more expensive 
firebrick linings.—-P.F. 

Practical test of special silica bricks. (Silica 
— containing GCr,0,) . Nagami and 

Isoda (Tetsu to Hagane, 1959, 45, April, 
37 403) OH bricks containing 8%, Cr,0, have 
a higher resistance to iron oxide absorption 
than ——— silica bricks. Tests showed that 
bricks exhibited 36-64° 
than high-alumina bricks on the 
of the side wall of the uptake, 59-70%, less 
than silica bricks on the walls of the slag 
chamber, —_ 50° less in the slag-chamber 
arch K. 

The quailty of agg in kw plants 
F. Nagy (Koh. Lopok, 1959, 14, Feb.-March, 
70-76) The author compares the chemical 
composition and physical properties of ladle 
bricks used in steel plants in Italy, Great 
Britain, USA, Czechoslovakia, USSR, Ger- 
many, and Hungary. In the last mentioned, 
the best results have been obtained with semi 
acid bricks of the f 
tion: SiO, 73 0° Al, O, 23-0%, TiO, 1-44°,, 
Fe 2s l 80‘ , CaO 0 800 P.K 

Evaluation ‘of yy hot vitreous phase’ l:. I 
Geyndt and P genot (Chem. Week., 1959, 
55, April 4, 145 149 In Frenek A modified 
method is described for determining the 
of refractories at high tempera 
heating the 
between two porous dises which absorb the 
phase, and determining the loss in weight 

Study on the corrosion mechanism of 
refractories used in a zebra roof of a basic 
open-hearth age T. Ao and T. Oyama 
(Tetsu to Hagane, 1959, 45, Feb., 93.99) A 
conventional silica brick and a metal-encased 
chrome-magnesite unburned brick, placed 
adjacent, were taken from the roof after 402 
heats and examined. The high content of tron 
oxide in the hottest part of the silica brick may 
be from decomposition of ferrous silicate. In 
the hotter areas, iron oxide and magnesia had 
migrated to the matrix of the silica brick, and 
siliceous liquid into the basic brick. A me 
ism for the destruction of spinel is sug 
12 refs.)—-K.E.J 


wagon design 


these , less corrosion 


lower part 


ollowing chemical composi 


vitreous phase 


tures; it consists of specimen 


IRON AND STEEL GENERAL 


The iron and steel industry: its present 
expansion ©. J. Martinez (Ing. e Indust., 1959, 
26, April, 74-78, 94) (In Spanish asons for 
the growth of the industry are discussed and it 
is pointed out that the present expansion has 
two aspects: all the under-developed countries 
are making very strong efforts to establish 
their own industries and the others are taking 
steps to increase their own production. Prob 
lems of transport and supply of raw materials 
influence expansion as well as the techniques 
of steelmaking. It is shown that the industry is 
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e raw materials but is 
improved 


no longer based on natiy 
becoming international and so 
quality and decreased costs are fundamental 
factors for expansion of the internal market 
and competition in the others.—P.s. 

The Soviet iron and steel industry (\/¢t. 
Constr. Méc., 1959, 91, April, oes 247) This 
section gives a general outlin 16 of the organiza- 
tion of the Soviet iron and steel industry, loca- 
tion of the and 
employed. 

Metaliurgy in the — J. H. 

Met. Prog., 1959, 75, Jan., 120-12: 
of a visit to Russia, with 
steelmaking and the organization of research. 

Realization of the decisions of the Party 
G. Oreshkin (Stal’, 1959, (3), 193-196) An 
account of the plans for the development of the 
industry under the new seven-year plan 

The leap forward of Chinese iron and steel- 
making G. Grenier (Echo Mines, 1959, April, 
221-224 An illustrated account of the 
Chinese miniature blast id cor 
vertors 


main centres techniques 
Ho llomon 

A resume 
dealing, Pees pe 1, 


furnaces al 


BLAST-FURNACE PRACTICE AND 
PRODUCTION OF PIG IRON 


Air cooling of biast furnaces A. A. Razu 
Stal’, 1959, (4), 304-305) A proposed design 
for plate underhearth air coolers to replace 
tubular designs is described. Air versus water 
advantages of the 
air cooling being regarded as 
outlet air temperature can be 
used in automatic furnace control 

Biast-furnace “yg preparation 
using high-ash coke k. 
Frankau (/ron Coal Tvades Rev., 1959, 178, 
June 5, 1317-1320) An account of Indian con 
ditions. Coke rate should be reduced until slag 
volume is at the minimum workable limit. 
Crushing of the ore with screening out of the 
fines is suggested, the fines being sintered with 
the highest possible lime content to reduce the 
charge of uncalcined limestone to the furnace. 
Experience elsewhere suggests a charge of 60 
crushed ore and 40°, sinter 

Design, maintenance, and operation of two- 
pass checkers J. Anderton (430-448) An illus 
trated account of Broken Hill Proprietary Co 
experience is given. Dimensions are fully tabu 
lated and brick replacement 
shown. Construction, 


cooling is discussed. The 
more expensive 
decisive. The 


when 
Jennings and A. \ 


schedules are 
cleaning, and perforn 


ance are discussed 


PROPERTIES, TREATMENT AND 
USE OF SLAGS 


Utilization of granulated slags for producing 
heavy panelling and cast partitions K. 1. 
Khokholev (Translated from ‘E 
the use of blast a SE slags wn 
structural work’, Chapter IV) Wall partitions 
and panels of slag, plast« and a retarding 
agent are produced by casting in plant which 
is deseribed, 


pervence in 


furnace 


especially for use in timberless 
regions. Full details of m« 
of trials with setting retarders are given 

The activity coefficient of manganese (I! 
oxide and iron oxide in open-hearth slag 
M. G. Frohberg (Stahl Eisen, 1959, 79, July 23, 
1085-1086) A review of published information 
on the activity coefficients of FeO and MnO ir 
OH slag. It is concluded that MnO has a great 
er effect on the basicity of OH slags compared 
with FeO than is usually assumed r,t 


vulds and mixes and 


DIRECT PROCESSES 
Direct smelting of iron ores, 1S. Nagata and 


Sugivama (DVenki-Seiko, 1959, 30, Jar 
9-138) [In Japanese \ review, givin 
etails of the Hoyanas, R-N (Republic Steel 
National Lead), Wiberg-Sodertors, Norsk 
Staal, Maderas, H-iron, Ksso-Little, US Steel 
Shipley or Nu-iron), Krupp-Renn, and BISRA 
Cyclosteel) processes.—-K.E.J 

Steels made with ordinary iron - and 
natural gas A. Cresta (T'ecn. Indust., 1959 . 37, 
May, 611-614 In Spanish The at itho 
suggests that the San Nichola’s plant will be 
out of date 
the development of the 


before it is completed because of 


direct reduction pro 
cess. Natural gas, desulphurized and reformed, 
will be used to reduce the ore and heat the OH 
furnaces. The futur 


present position and 





development of the 

about 590 m® of natural gas is needed for each 
of steel, the cost of this will influence the loca 
m of future plant and the Puerto Madryr 
gion 18 forecast as the future 

centre of the Argentine. ) 


process 1s discussed. Since 


metallurgica 


PRODUCTION OF STEEL 


Progress m Gorman steelmaking Hi. W 
Balster (.Mé¢ j., 1959, 75, Jan., 116-119 
A short review of the 
taking place in the 

lustry. Ore will be 


latest developme 
German iron and ste¢ 
imported on a large scale 
Energy SAVINGS are bemy mace 
hot-cooling. The output of the blast furn 
es has increased, new processes are applied 
teeimak 


m Conakry 


ng, and more and more continuous 
isting plants are being erected r.G 
The development of the use of ae ° in 
Caschertovan steelworks A Dékanovsl 
Hutn. Listy, 1958, 13, (11), 965-969 
are bemg built at all t larger steel! 
1960. ©, 
OH furnace 
fit 


Oxvger 
rks for completion me ite han 
il than hen uned not cniy in tin 
nd charge, but u 
OH furnaces now under « 


all the nev 
struction 


ising a liq 


{QO, in converter practi 
ler ands on th = 1} tl 
heap nuclear powe 
tio Ss proposed P.F 
Economy of oxygen plants in steel works 
Radanvi (Koh Lapok, 1959, 14, Jan., 20 
\ cor pre 


hensive review 1s given of the use 
, in ferrous me 


tallurgy The present 
nomical production of O,, and the 
ition of O, approp 


steelworks are also discusse 


plant with an 
yvstem in 
Use of oxygen in steel production l 

1959, 14, April, 277-2 i 

translation = lished 

endung 

ing’, edited b . Be 1, and 

with 


lealing 
the use 


mainly 0 
and «oO 


oxygen in OH, 
erter practice 
Engineering thermochemistry of oxygen 
steelmaking processes W. ©. Philbro 
LIM ME Proc. O.1HV.Comm.,1958, 41, 382 
tU5 Th author that the operating 
haracteristics of pneumatic steelmak 


irhace 


shows 


esses can be predicted with a high 


accuracy by the application of — therm 


ineering principles. A sir 
ethod of analysis in terms of the he 


chemistry and eng 
balance is given and used to explain sey 

and the difference 
author predicts t 
ption of basi 


yrocesses How in Operation 
between them. Finally, the 
what extent the 


oxygen 


scrap COMnSUT 
elmaking processes might he 
nereased, to make then more competit 
with the OH in this respect Gut 

Erection and operation of the new oxygen- 
converter plant at Kukioka Yawata ae 
rt amaandS. Maehara ( 7'etsu to Ha 
i 958, 44, Dee., 1347-1354 


erte as hown to be si 


\ pure-oxygen cor 
utable for refining 
gh-Si iron. The new plant has twe 
. tapping 30 charges per day 
y layout, mechanical 
ery, dust removal, and 
The mixer tron cor 
4-5, Si 0-65, Mn 0-95, 
S 0-03 the contains P 
, and produces striy 
which is superior to OH steel K.E.d 
Determination of tilting moments of a con- 
verter filled with liquid metal using a scale 
model I’. P. Gorbenko (Stal’, 1959, (4), 320 
$22) The stress was calculated for changing a 
;Ot toa 35 t converter and the 
for manipulation for pouring, skimming, 
mg for blowing ete with various depths ¢ 
metal. The calculations were difticult for the 
tilled converter 


special pourm devices 


tains ¢ P 0-020, and 


product 0-020, 


N, ©-002, and S 0O-O17 


power neer 


and experiments with a mode 
using water were made. Formulae and value 
are given for the model 
full scale 
Deoxidation and teeming of Bessemer rail 
steel M. N. Kravets, 0. N. Kostenetskii and 
a. G. Bukatmkov (Stal’, 1955, (6), 513-520 
The main 
flaws, whit 
plasticity of the 
tble amount of 
when poured 


and for conversion to 


cause of rejects du to external! 

stains, et is” the increased 
metal caused by the appreci 
Al introduced into the meta 
ladle. With 


from the bottor 


etal to the 
asi tole The casting 
rtical flow of the metal 
of the pouring gate 
Water-cooled circular chimney and cyclones 
for the dust removal of converter gases | 
Pracht (Sta Hisen, 1959, 79, March 


290 he r ‘ en mm the 


sure a 
g the central axis « 


furnes Dhe 
essential 
ed in de 
naturally 
plant 
and the seco 
Phe results 
eco plant are 
abstract T 
Steam generation and dust removal from the 
waste gases of a converter on a water-cooled 
converter chimney equipped with _e°7 dust 
catchers J. W: Ll Kiser 
March 5, 291-294) TI 
ar burr int ! 


reported 


pa5a 


mt OO rt the 


vicinity of th 


euatien converter gases before purification | in 
waste-heat recovery boiler plants A. I. Ber 
7 9) Gases fr 


arry rt) 


to the boiler 
d dedusted aft 

ons for improvement are indicated 
Modern design of metallurgical furnaces 
Leopold (Z. Er Vet., 1959, 12, 111 114 
rt ul f improved re 
OH roofs, ind) improvements ! eontr 


rwarad ar 


fractories, suspended 


quipment are outlined 

‘Open- hearth bottom practice R 
IMME Proc. O. H. Co . 1958, 41, 
280) The systern adopte t the Lacl 
int of Bethlehem Ste« o. for OH 
bottom maintenance anc 

creased bottom 

from the 


s resulting 


Rise of 


¢ + 
Evolution of steelmaking methods: 
oxygen and vacuum techniques |i hen 


vil Trades Rev., 1959, 178, 
, from Technische Linie, suy 
Ishblatt, 1958, N 6) A 
output 


arity nerea i 


t act\ 
: 
aireaay MmewWith 
and the developme 
, 


rnace ar rietiv re ewed 
The drive tor high-grade steel M. Port 
Stal’, 1958, 2), 97-100) An account 
foundation and development of the Har 
and Sickle works with a bref deseript 
Petroleum techniques for steel I’. 1). Hof 
I A. Kelly, and A. M. Squires Veecl 
1959, 81, Jan., 27-30) An account 
Iron process 
— physical chemistry of stechmating J. | 
Elliott (Proceedings of the Conferer ? ed 
by the Dept f Metallurgy VMassachu 
Institut f Technology, 1956, Baiios VJ 
1958, pp.257) Activity of carbon in liquid iron- 
carbon solutions A. Rist and J. Chipman (3 | 
activity was measured by accurat 
of equilibrated COCO, mixture 
ov in apparatus described Source 
error are discussed and the data is interprets 
Activity of carbon in molten Fe C as at 
high carbon content a progress report |. \ 
Cordier and P. P. Kozak teh (13-14) Wor 


at LRSID in which H, is bubbled throug! 
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nelt with tormatior ti 

itlined. The distribution of unten elements 
between molten iron and silver ©). Ler 
17) Cu, Mn, S and their combinat at 
effect of C have been studied. An adiabatic 
dropping calorimeter for enthalpy measure- 
ments at high temperatures. The heat content 
of silicon from 1200 to sous cu. 


mAl Sar 


sion of Ww liquia | iron, cobalt, ane nickel at 

1550 CP. P. K (i 

$4) Measures nt Aer f 

a » ? t vd I} rfac } at 

The carbon- 

oxygen + a vy tiqui iron J. F. I tt 
! Equilibrium ot carbon "ent 

oxygen i in molten iron saturated with carbon- 

i. The ~— of 7 in yr: wre of 0 5 2 

Ma ny 


Pho ¢ Paso 


The alumina-graphite reaction in liquid iron 
and the aluminium Soomsnemen constant in 
aes ' I R 
16 5 


1 Hon “u i - 5 nm ¢ 


The determination of omens and nitrogen in 
metals by fusion in vacuum (discussion) \. A 

G en (51 Formation and destruction of 

foams and emulsions in tren and steelmaking 
P. P. Koza ch (89 I Avourir 

1 « i fieat rm ! rated 

Tow i ariel ‘ i f i t ! I 

ar lered. Slag metal reactions of 
chromium in carbon- savarates meits «. W 


vl wnd WL O } , ON 


Kinetics of metallurgical re- 
actions with particular reference to the eo 
hearth L. S. Darken (101 108 


arth eor t 
t 


‘ ed Theory of degassing 
of the ogee “hearth bath Curing carbon a 
Vallet (1090 112 

edi ified set 

Kinetic factors in , the cibesbation of big 
iron by Blast furnace type slags |. «| 

l lif kx 

stir reportes ‘ reat a 

f Si in the bath I > deoxidation oy 
iron melts with silicon WW. A wher (LL7. 1 
Iron? t i 1 ( ter satt 


lation Electrochemical nature of 
sulphur transtor in the pee carson saturated 
iron eng I 

| 


l kx rt ' j ita 


he KK i rifal 


The react t j 
| The deoulphuriaation 
and dephosphorization of carbon-saturated iron 
\ 


Shanal 6 141 late 


The effect of 
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temperature and silica on the dephosphoriza- 
tion of iron with lime (. Tromel (142-146 
Some Swedish experiences of the importance of 
physical chemistry for the development of 
process metallurgy |). Kalling 149-158 
Examy are drawn from ore reduction, blast 
furnace operation, external piy-iron desulphur 
it ri, cle rounrzatior ; jul pig-iron, a 
OH work: nd the b © OH) pro a) 
ef Gas utilization in the reduction of iron 
one G St. Prert 159 164) It ! ! 


H, 


tilizat 
provemen 
iow f 
The atte of ; stan metal mixing eMicieney by 
models (. I). A. Shanat 165 
with H t are 


) lag appeared tc 
‘ ect ! ul. The chemical 
equilibrium in the basic Bessemer process \.M 
I i 


178) The estions ¢ Vin, eS. 


data fro which the 

ontent { th st 
‘Solidification of steel 
181. 193) A deseriptior 

proce 
! i 

with nsideratio ) ‘ 
flects « formati Theoretical study on 
the solidification progress of ingots of finite 
dimensions !’. Vallet (194-199) Formulae are 


square, circular 


I yular 
1 gots, all by application of Li 
law. The effect of mouts conan on 
verdions setieiieation ( W. Sherman (200-202 
Freezing t s for straight und tapered 20 
20 in. square ingots are given. The importance 
of the hydrogen content of steel slabs and ron 
determination in sheet steel ©. I). A. Shanahe 
'03- 208) The deleterior influence on ducti 
omated with straining of 
d by metallography and 
Much of the 


ples of large area derived 


urves is show! 


sphere and by assessing this 
studies the H, remaining at the 
pre 1 be stimated. The contrib 
f this re i} gas is negligible. Solidifica onet 
Stainiess- steel ingots >. J. Carney and B. R 
Jueneau (209-215) Specially cast u ‘ 
ined for grain 


a xan 

tal powders produced g 

leatior in territic 

4 the effects were less con 
int of the long 
‘On segregation in steel castings ‘ M. 
?16-217) Processes are briefly 
i and examples are illustrated 
Summary of needs for fundamental research 
F. D. Richardson (221-224) [Short notes and 
commentaries! (225 234 Kinetic problems of 
steelmaking ©. Wagner (237-251) Metal-slag 


reactions, transpo rollec actions be 


treezir 


equations 

retort performance survey of standard 
alloy nom 17ST Contrit let. Steel, 1958, 
Feb., py for f va probabilities 
for flere conte 2 of ( Mn, Ni, Cr, and Mo 
are give ‘ par OH witl . 
Sramenen 

Advances a Weirton |. A 

‘ , 36, Mar., 65 68) An « 

early development an 


capacity of the W 


Journal of The Iron and Steel Institute 


Research on the use of pure oxygen in re- 
— proceians ob Metz (Bl n. Steel 
nt , 46, « 065-1069) The 
t} ime fOr rt ! 4 
ntre Nati yea 
Belgium, ¢ 


1 (22 ref 


Kaiser's oxygen converter Start-up marks 
completion of —— program / 
knig., 1959, 36, 137-138) Some 
t f the eteee’ Beal x 

"The basic oxygen process 

el, 7, Apr., pp.6) Me 

f st sand P, N, and S 

Becsomers used at Lorain to make leaded 
steel (Stee/, 1959, 144, Mar 10, S284 eet 


\7 


‘toneatiteetions on basic converter bottoms \\ 
and G r ror * St 


, 1959, — 


0 1 
LD steelmaking in Japan K. Mochi 
t., 1959, 11, Mar., 178-180) Ar 
} design and operation o 
1958 at Kawasal 
By 1962 
at Kawasaki 
| ” 1S, with 
ape vy of 4720000 metric t 
New melting shop of ee el, 
1959, 32, Mar., 104-105) A eription, with 
ul itlhine diagram, is gi on af the new Avil 
OH plant, 350-t tilti 
furnaces and a 
ancillary equipment 
British- Salt steel plant at Aviles (/)) 
Steel., 1959, 25, Mar., 94-96) A deseription is 
given of 1 three 350-t tilting OH furnac 
installed at the 


consisting f three 
Hoot act t mixer, wit! 


plant rece Knsidesa works 
at Aviles, and constructed by a co 
British steelworks engineering firms 

Melting dynamo steel in 200-ton open-hearth 
furnaces V. F. Agapov and I. A. Tkachen! 


Stal’, . (2), 125-128 


nsortium of 


cated ¢ e melting of 
and teeming into 
ladles is described. The Mn 
and 0-40 to prevent 
cracking, the 1 ( splash cans Imm thick is 
advisable e mf " wefore por 
should 55 1 600°¢ 7 nobl 
) thermocoupl 
duced when the temp. before de 
15a ¢ 
The efficacy of speeding up open-hearth heats 
by means of oxygen V. N. Kornfel’d (*Stal’, 
1958, (12), 1095-1102) The oxvgen fed to the 
ne per tons charged per m? of hearth is used 
of efticr shortening tap-to 
1 as the relatiy crease in product 
and the relati 
vortional to this. The conditions of work 
genivation of thx 
rate of oxygen feed 


eracki 


mxidation ts 


index « 
in fuel per m® O, 


shop determine the 
\t Zaporozhstal 
S and eating 
best re is 1000-12 
Scray 
ient al is pos 
supply i always g 
to feex uniformly 
1 ntrate 
diitihien sent deadiibd R 
The physico-chemical principles involved in 
desulphurization in the anne open-hearth 
furnace K. G. Speith, mm Ende, F 
Bardenheuer, and G Mahn (*Stahl Eisen, 
1959, 78, June 25, 926-933) It was found that 
in th basic OH f 
takes ‘plac 


all perio 


best to cones injection during 


desulphurizatior 
d in the 


irhace 


via the limestone dissolve 
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Work sampling: 
re 2 G 
, 1958, - 


._ tool for 
1 n (Blast 


basic steel 
} , 


ul OH fur ' 
Thermodynamics of the reactions of de- 

phosphorization of liquid iron by ferrous 

calcareous slag |. Yu. Kozhev: St 


1958, (12), LOTS LOSS) Witt 


How ‘photography keeps researchers cool 
1959, 22, Feb., 12) A brief 

id sg. yr ead ; 

en of the boilin act 


The removal of copper from | iron copper 
carbon melts F. ©. Langenberg and RK. W 
Lindsa 1S] Contrit Vet Steel no.5l, 
pp.47) Three methods of reducing the residual 
| investi 
iscibilits 

ring 1 th esence oO lig and (¢ 

2) by tr 3 
NaS a 
metho are discussed (66 refs 

peousiaden continuous steel castings C. Varga 
ind J. Fodor lton World, 1959, 10, April, 
142-143) Work at the Csepel works in Hungary 
n which a W ball contaiming ®*’Co was dropped 
into the continuous ist ingot to detect the 
tal and to find the highest 


itations 


level of the liquid m« 


pose cutting point is described. An auto- 
radiograph shows the liquid and pasty zones 

The quality of a 52 ton ingot of 14KhGS 
steel V. K. Barzii, Vainshtok, and V. P 
Gamazoy Stal, te 1 5), 456-459 Phe 
and the distributior 
non-metallic inmelusion are determined 
ome P and S segregation is found in the toy 
ind there a region I aehciency in the 
bottom. Sulphides are 
and silicates close to 
bottom 

The segregation zone in ingots of rimming 
steel Z. Volf (Hutr 1959, 9, (1), 13-16) The 
distribution of segregation and the effect 
rolling technology distribution 
studied on sample aken at all stages o 
reduction of 7 
stage. The cl 
gation in the 
vation in the 
pouring condit 

Studies on the solidification and segregation 
of larger steel ingots. 1V. A unified and system- 
atic interpretation of the mechanism of torma- 
tion of the three major segregations 8. Onodera 
and \¥ Arakida (Tetsu to Hagane, 1959, 45, 
Jan., 16-21) A general mechanism is proposed 
to explain the formation of V-shaped, ete i 
V, and negative egregations in the ingot; 


chemical non-unilormity 
of 


v in the axial zor 
skin at top and 


eristics and ey 


and thermal chanyes as 


depends on « sion 
the liqui interface moves 
13 rets K.E.J 

On brick inclusion tests by using a CoO 
tracer K. Nagami, M. Kava, and 8S. Katube 
Tetsu t 1365-1372 
Inclusion 5 g ingots, bottom-poured, of 
killed steel are I é rate ising a non-re 
active ‘ loatability 


arising fro 


wards 


7 trumpet, and mau 
runner bricks dete ined quality of the 
trumpet and main runne ] 


inproved to decrease the 





A radioactive tracer study of steel surface 
defects IT. W. Crosta (AJ MME Pr O.H 
Comm., 1958, 41, 193-205) Exar 


Ste 


i that ¢ 


ntrapment of th lus ire discusse 
Investigation of blisters under the Nar in 
killed steel V. K. Yatsura (Stal’, 1959, (6), 


Cracks or pits in the mould were the cau 


PRODUCTION OF FERRO-ALLOYS 


Evolution of the Japanese  ferro-alloy 
industry (./. Four Elect., 1958, 63, N Dec 
210 214 eRe yutput, technic yer 
Speciiieacions, ( he main produc 
Japanese ferro-alloy i 
and data tabulate 

Experiments on refining nickeliferous pig 
iron in the basic electric furnace I. |). So 
Santos (Bol. ABM, 1959, 15, April, 333 44 


*ortuguese Up tk 1957, the Nu 
of Brazil experienced difficulty 
»-reduction and carbon ¢ 

that the ferro-1 
out 22 Ni, 2 , and 3 


vuthor had an opportur 
with this 


iustr ar it 


kel prod 


with a vie 


k\ 


Aluminothermic ferromanganese |. |) 
M. Cervinka (Hutnik, 1958, 8, (10), 346 
Production technology and nome 
f the production of ferromanganes 
iermic reduction of Mn ores \ 
ed. Although the method 1 
ided that from the point o 
Mommy therm 
methods of “er apg are 
igeous, and are likely to be the man 
of Mn oduction in the 
The ‘thermal balance in the aluminothermic 
— of ferrotitanium %. I. Suchil: 
d V. V. Melikho Stal’, 1959, 
simplified he ] | 


electri 
té 


uture I 


eat loss 


FOUNDRY PRACTICE 


Progress made in the foundry during the ret 
six months of 1958 I’. \. Heller (Stahl I 
1959, 79, Feb. 5, 156-162) A review of tl 
literature published during the first six mont 
of 1958 is given dealing with («@) structure at 
properties: (6 mipecene. ga al pHa. en 
ing and fettling: and (d) gene 
New improvements in the iron “foundry 
Tama (/ng. ¢ Indust., 195%, 26, April, 79 
In Spanish} An account of modern teél 


ral (sr 


with some 
| p 


nts im Arge 


a practice, ana 


immproveme ntine foundries 
preparation 
re and casting 
moulding are the maim themes for dis 
_Crankshatts from nodular cast iron | 
tpok-Ontéde, 1959, 10, Feb.-Marct 


experiments on the casting 


mect 


anized moulding 


nodular cast iron are de 
cal,as | 
ft this st , Such 


resistance 


rdular 
cupola, or electric furnaces 
able Thorough non-destruc 
» crankshafts is essential P.K 
The casting and some material properties of 
large crank strokes for ‘Semi-built-up’ crank- 
shafts (| Ischorn (Giesserecitechr 1959, 5, 


Jan., 4-9) The technique of moul r, casting 


aland physi 
‘Qevelepment of the production pry cast iron 
a components in the Tinec steelworks 
1959, 7, (4), 138-14 


N/¢ nat 


rate 


Production sieosias in the » foundry branch 
. bese xi A. Naundor s 
hn... 1959, 5, Jar | ” 
plar ng as applied to Nast Ger 
8 discussed 1 t 
Wt Pg studies i in the foundry | R.S 
I E ] 0 : 


1G58, 


iW kk 


Industrial a for foundry machinery also? 
n., 1959, §, 


stur 1, wr | 

Classification and Lene mamarP of — 
equipment A. \ t 
1954, 3), 20-22 ~ } nt } 


P { } h prepare th 1 t t t 


History of the Ganz tren Foundry in Buda- 
pest, Hungary LL. Banhegyi (Aoh-/ 
Ontode, 195%, » 


author 


The contre! of the cupola | 
Chiessereitechn 1959, 46, April 
rh mportance of controlling th 

ween blast vol 


i 

Brown-coal char as a fuel 

cupetas D G. Eva ir 

Kenned Brit. Found., 1959, §2, 

183) Melting trials wit! \ustral 
wed that it bel i 


that 


for foundry 
S, lds. I 


» mr. § ur 


are y 
nperature 1. D.H 
Some applications of stress analysis tech- 
“— in rag rs casting designs |.. Hi 
faviteh (Gen s Eng. J., 1958, §, Oct 


per 


Relationship of cont aor and casting proper- 
ties W. J Reich ‘ ' . 195! 7 
Mar... 64-68 ) ri ¢ 


ert 


Automated blast cleaning pares labor Gests 
Steel, 1059 4, t 19, 74) Th 

aut atic san ny eq pl net f 

Hot- blast cupola operation: two 


case 
histories (foundry, %, 87, Mar., 156) A 


“The desirable Cen « cupola coke » 

committer ] B und., 195%, 

Mar., 136-151 

literatur lest 

la t 

Rese 

lat sare addec 

Slag handling and disposal 
° 54, 106, Mar 


ip 


Journal of The 


ABSTRACTS 


Spun pipe ¢ water- cooled ee _ 
BHP 7 _ ) 
Rotary melting furnaces 
turing ¢ Lt i I 


sO) A 


Tilting rotary furnaces 


ri Mar 
149, Ja 
4 ‘ ef not t a 
Comparicen of standard and tilting rotary 
a / 106, | iW 
I} ; ‘+ ; , 
| 


industrial electric furnaces 
ngir indryman, 1958, 24, 


Electric furnaces for metal melting 


The Grey tron Founder's Society tells 
designers and buyers why and how to use grey 
and ductile iron castings R.C. M 
( , , 1959, 35, \I { t | r ti 

Factors influencing soundness of grey iron 
castings: A review ° some recent British work 
I. (. H. Hu . | } A. ¢ 
Fuller a | y | / f 15a, 
35, I 73 t ur | BCTRA 

Effect of carbon, silicon and other factors on 
the shrinkage behaviour of grey cast iron 


Prize-winning grey iron casting designs 
W este Vet . 1959 a } { 

art dl ns are st ! 
The Malleable Founder’s Society tells 
designers and buyers why and how to use 
—, iron castings Hi. J. H 


» 35, Mar., 7 , 


‘The cabeenne of mould rigidity, pouring 
temperature and metal composition upon the 
soundness of fed nodular and flake graphite 
iron castings K. E. L. N BOCLRA 

DD 199, 7, I GOS ¢ I} 


Some aspects of spheroidal graphite cast iron 
production in india with indigenous raw 
materials Ss. N. A. Nar ' / Ind 
Inst. Met., 1959, 12, M 


erials and equipment 
Growth and scaling in 8.G. iron 
' Huy! Iron St 


Iron and Steel | December 1959 





332 ABSTRACTS 


| 
Vater and examining the microstructures 
results indicated clearl the rising ritical 
pa amps range with increasing 5: content 
da the approximate width of the range 
Using the sealed ladie W. W. Braidwood 
Eng and., 1959, 24, Feb., 38-42) The use 
of the process in spheroidal graphit 
! eribed and directions for melting 

en. The properties of the 

on are Ive typical products are shown 
A note on oenenine nitride as an addition 
agent for 8.G. iron production 8. Ramamurthy 
Trans. Indian Inst Vet., 1959, 12, Mar 
92-95 Preliminary work shows that th 
nitride is effects 


ron pro 


product 
desulphurizes and 


and als¢ i 


ferro. 


Applications of ductile cast iron in the field 
of ey M.C.M. Grandpierre (Brit. Found., 
pene, Se , 61 65) The development of the 

u dal graphite cast iron for pipe 
lewed, and the manutacture and 
i the pipe, types of joints used, and 
f installations made in France are 
the 

The Steel Founder's Society of America tells 
designers and buyers why and how to use steel 
castings ©. W. Briggs and G. K. Dreher (Mo 
Castings, 1959, 38, Mar. 30-33) The advar 

iifer are enumerated an 


sonst nan anda 


applications ¢ 
echanical properties 
castin 

General Motors describes Centrasteel W. 1 
Larson, C. F. Joseph, F. J. Webbere, and R. F 
Thomsor Mod. Castings, 1959, 35, Mar., 

134) Centrasteel is a type of malleal 

presence im the 
mdition of a compacted type if 


simiuiar to the 


iaracteristi is the 


earbon of 
ron. Its composition is ¢ 1-70, 
, Mn 0-10, P 0-05 and BO-O! nominal 
moculated 


Bi t 


temper 


with a combination of 


produce the compacted 
obtain high 
al properti Mechanical strengths 
ist and in the heat-treated condition 
1. Castability is to be slightly 


ire necessary to 


_— 
i or to that of malleable iron 
Practical guide to the p tome of cast steel 
parts Commission technique de la Métal 
lurgie and ASFRAM LU sine 1959, 
Mont! Issue, March, 21, 20 
Apr 3 , 67 9, 71, 73; Jun i 
{ Phe wang 

foundry dete 
ckness is discussed tate hu ons 

Numerous fact 

d with 1 
exubility, size of h 
Direction of 
Hdification and other practu al 


pots are given 
llustrate 
les and 


casting 
iscussec vith numerous ex 


uple 
Flowability of moulding sands. |. Relation 
between displacement in the direction of load 
and flowability of 7 egg sands I. Yoshihara 
H Kasai tv Ind. Res. Inst 

| { 38-44) In ramming 

ube diameter 

{ SpecinNets 

la for squeezing 


eXpressior 


speci fic curtase area of foundry sands 
, 6, 8), 243-248 


' imary ixt I i 44 
mie of moulding materiale at high 
temperature. (Vil) Effects of slow heating 
expansion, hot deformation and hot strength 
on the scab formation K. Futaki and M 


Journal of The Iron and Stee! Institute 


Isote ’ ? Ins N ya, 
1959, Jan., 9-3 Scabbing tendency 
isually decreased with increase of inorgani 
binders. Wood flour, starch, etc. increased hot 

and reduced scabbing 


tenden 
» scab was produced in sand nm 
heating expansion e) 
and hot strength 
at 800 °( The AFS 
report n seabbir is discussed 
Investigating the  seengih of ceramic coat- 
ings of fused patterns ©. \. Stupishina (Lit 
Pre 1958, (9), 14-17 Experiments are 
pate thie heat-resistant 


id the en 1 of the rough forn 


to investi 


firing t} 
f ethvl silicate 
Influence of technological factors on the 
strength of ie in casting with fused 
patterns M Bog ov (Lit. Proizy., 1958, 
18.20), The cor ws were made from t! 
materi vowdered quartz, dried at 
1 sali 0-955 with 30-19 
0-0093 HCl. Reetified spirit 96), 
juartz sand s i through 30 and 50 
iat SOO Ihe 
obtained afte 
air 
the 


The fiow of molten iron through the channels 
of the gating — J. Szreniawski 
Odlew., 1958, 8, April, 93-98) The investiga 

ons of the flow of 1 > Tcsafftens AF meniyraaan: 

1 mould are cise d. Pouring hei f 

360, 500 and 7! om and di ete ot the 

of 10 and m were tested. Practical 
onclusions for design of gating systerns 
given 

Study on the gating system for shell mould 
steel castings M. Dugiyama and K. Kobayashi 

Tokyo Uni jnn. Rep. En Res. Inst., 1458, 
17, Sept., 99-103 elline-Cech or Adams 
Caine me ods e fk id to be applicable 
thirteen castings. Fe t mall steel castings, 


are 


howe = eh cl ‘aon not apply and 
onditions tor these were worked out 
Investigation of the economics of the use of 
exothermic tector — materials in the steel 
foundry LL. Rem 1959, 46, 
Jar 15, ¢ 37 he auaeienneel technique is 
deseribed, anc esults valuated The lata, 
althoug based on insufficient trials to be 


that some economics can 


(riessere 


Pouring head for casting with fused moulds 
Shenderovich (Lit. Prowzv., 1958, (9), 23 
mnsisting of an arr: 


sund = ecolleetor 


is deseribed cc 


SATE Tithe 
r read 
‘ Quenetien plates for easily adjustable pour- 
ing Reads \. Ya. Kal’bitskaya, G 
Ss. F. I in, and L. I. Ebralidz 
1958, (9), 2 \t the Stalin Met 


wate 
d. Th 


iartz sand tvpe K 50,100, 20 


nixture 


4 

The formation of seams in large and heavy 
castings, and the calculation of the pouring 
rate, taking into account the —s of the 
molten metal in the mould Ya. |. Mi: 


1958, 8), 12-15) Suck 


wher 
often s 


sections, 


December 1959 


the maximum casting 

luring 

s exceeded. The first fault is 

essation of pouring, while 
the too rapid cool 

These faults 

vdraulies ai 


which the metal 


asting 
and the 
proces are examine 


clerive I shown 


ad casting rate, al 
requisite rate casting as 


required 


wti 
satistactor 
asis of th 
atin the re 
Methods of reducing thermal shvesees in cast 
structures when pouring into ie} moulds 
Ya. A nolyanitskii (Lit. Pr 


16-18 f al str 


quisite 


clue 

eat ¢ 

rhis is mos 

ft the casting 
ith the increase in 


ction « 


arried out on 
nfluence of moi 
and 6-6 a the 


the 


ability of the 
ere plotted 
flicrent. The plot 
of the casting 
en on the graph, 
done to reduce thermal stre 
ting rourec rreel yulds and 
ously to increase he en 1 and 
permeability of the mould 
Subsidiary cntahegp heads me T-shaped 
junctions in steel castings MI. 1). Dvorkin and 
V. 1. Rudometkin t. Pr 1958, 8), 6-7 
thod of é f I t? dimensions # 
constructing illustrated 
the example o Lape junctions at the 
periphery 
method = of presentation 


of the 
gainst this coefheient 
Serie which indicate 


should 


graphic 


relationship between th 
lidification occurs in 
casting and the 
head, and 
making such castings M.T. 
Ph sees tears slashed (Steel, 1958, pe J 


‘ mpre ments in the technique of 


dimensions of the shrinkag 


sunplihes preparatory work 


pe Ib press platens are described, 
almost eliminated the need for re 
They involved known. tec 
that 


pair w 
hniques, Le 
absorbs expansion; multiple 


iting ( 
chills; 


arbon content 


mpere ature ( 
Development tendencies | in machine mould- 
ing in | Eastern) Germany and abroad \\. Hof 
mann (Giessereitechn., 1958, 4, Dec , 310-316 
This is the third of a series of a ( lea 
with the development of machine moulding 
with illustrative I les (cf, f., 1958, 4, 
4), 75-78 and { 
Carbon Comes process tor moulds and cores 
W ' 


Bradley's ig., 1958, 


Ceramic cores / 


Slévarenstvi, 1958, 


y with 
irface are produced with ich cores 
and cleaning and machining costs are reduced 


New core binders - a means of extending the 
capacity of coremaking —_, H Pfeiffer 


Giessereitechn 1958, 4, Dec $326) Th 





results are described and discussed of a series 
of trials on a new core binder 202 GSI. 

_ Economic advantages of chamotte mould- 
ings J. Glogier (Prz. Odlew., 1958, 8, (1), 19 

) The cost of moulding in chamotte is 3 to 5 
times that of moulding in sand and the time of 
preparation of the moulds is 15-20°, longer 
To obtain high-quality castings it is some- 
times to be recommended nevertheless. 

i of ethy! silicate in precision cast- 
ing V. Sladkova (Lit. Proizv, 1958, (9), 
8 ) The hydrolysis products depend on the 
is of water available, according as it 
amounts to less, equals or exceeds the stoichio 
metric quantity. In the USSR one 
hydrolysis is preferred to multi-stage. Water 
does not mix with ethyl silicate, hydrolysis can 
therefore only occur at the interface and pro 
ceeds very slowly. Solvents used in the USSR 
both for water and silicate are: rectified ethyl 
alcohol, acetone or ester-aldehyde fraction 

LEAF). The adhesive properties are determined 
by the nature and the amount of solvent used, 
by the stages of hydrolysis and by the pre 
paration of the surface of the model.—L. # 

Two methods of ethyl silicate hydrolysis 
Ya. I. Shklennik (Lit. Provzv., 1958, (9), 12-14 
rhe raw materials for the tests consisted of 
ethyl silicate 32°23°, SiO,; 0-058 HCl; dens 
0-965; 100°, fractions with b.p. above 110 
Rectified spirit 95°, hydrochloric acid dens. 
1-185; distilled water; powdered quartz; sand. 
A description is supplied of the one and two 
stage processes and of reasons why the single 
stage is preferred.—-L. H 

Cast specimens for the control of mechanical 

properties of precision castings N. M. Tuch 
kevich and V. 8. Petrova (Lit. Proizr., 1958, 
9), 20-21) Instead of the clover-leaf or the 
wedge-like shape of control specimens, a non- 
standard form of control for castings is sug 
gested which ensures a directed solidification 
during cry stallization and a compact structure 
at the place of fracture of the specimen. 

Continuous casting of steel wheels for mine 
cars J. Wojto’w (Prz. Odlew., 1958, 8, May, 
135-141) The development of the continuous 
casting process in the USSK is briefly sur- 
veyed. Various technical problems connected 
with the mechanization of the production of 
the wheels in Poland are discussed. 

Production of a large steel casting IF. J. 
Drake (BHP Techn. Bull., 1958, 2, Sept., 
21-25) Details are given of the moulding, 
casting and dressing of a 54}-t casting in 35-t 
tensile steel. 

The centrispinning process as applied to the 
manufacture of high-duty components in high- 
alloy steels A. E. Thornton (Brit. Found., 1958, 
51, Nov., 559-569) An outline of the develop 
ment of the centrispinning process is followed 
by a description, illustrated by examples, of 
the type of work produced, operating details, 
defects found, acceptance standards and 
system of inspection, in the production of 
parts for aero engines. 

The economics of precision casting R. ©. 
Nicholas (Brit. Found., 1958, Nov., 541 
548) The effects of the major factors influenc- 
ing the manufacturing 
precision casting processes are 
compared. 

The precision casting process with lost 
mercury models H. Allendorf (Giesserei- Techn., 

1959, 5, March, 78 81) A deseription is given 
7 the properties of solid mercury as a material 
for models, and of the mercury process. Its 
advantages over the wax casting process are 
stressed.—L. J. L. 

The importance of the temperature distribu- 
tion in castings on cooling F. Havliéek (Slévd 
renstvi, 1958, 6, (9), 283-286) [In Czech] The 
of internal stresses in castings on 


stage 


’ 
costs ot various 
assessed and 


dependence 
the shape and size of the castings are discussed 
From the point of view of avoidance of surface 
tears, oval or ree —e shapes are preferable 
to cylindrical ones. P 

Increasing precision in shell moulding by the 
use of filler mould- ee 8S. Simonitk 
(Slévarenstri, 1958, 6, (8), 254 In Czech 
It is shown that a higher precision is attain 
able, and thicker castings can be cast, if shell 
moulds are supported by a bed of filler mater 
ial. Sand was found unsuitable as filler, but 
cast-iron shot or gravel yielded good results 


Vibrating the mould in the filler bed was 
found to be advantageous, giving the mould 
greater rigidity. Gravel fillers are likely to be 
most suitable in practice, as these 
require a minimum 
procedure.-—P. F 
Technological conception of shell moulding 
H. Rapacki (Prz. Odlew., 1958, 8, April, 98 
106) Rules for the design of castings suitabl 
for shell moulding are given. Due to the 
dimensional accuracy of surface 
the allowances for 


would 
of alteration to existing 


smoothness, 
machining can be sub 
stantially reduced or completely eliminated 
Different types of stems for shell 
moulding are discussed 

The influence of magnesium on cast iron 
shrinkage L.. Sofroni, KR. P. Todorov, and G 
Kosovnik (Studii si Cercetari de Metaluraie, 
1958, (3), 295-305) [In Rumanian] Tests were 
carried out on grey cast iron and on Ni-¢ 
Ni—-C-S; Fe—C; Fe—C—S; and Co-C alloys for 
Findings show that the 
determined by the 
during eutectic 
initial swelling is 
sub-eutects 
Magnesium increases the 


gating 8) 


comparison purposes. 
volume of shrinkage is 
graphite which 
transformation, 
due to graphite 
temperatures 
dilatation and the subs« quent shrinkage owing 
to an increase in the sub-eutectie and a reduc 
tion in the eutectic graphite during 
tion. This can be explained by 
the degree of under-cooling during eu 
transformation and by the decomy« 
cementite at sub-eutectic 


segregates 
whilst the 
segregation at 


initial 


solidifica 
an increase in 
tectic 
sition of 
temperature 

The influence of the temperature of liquid 
iron on the depth of the chill in wedge-shaped 
specimens I. I). Brainin and 8. I. Shapovaloy 
(lat. Prowize 1958, (12), 19-20) The chemical 
composition of the maternal investigated 
fluctuated between 3°6-3-9°, C; 1-4-1-7 Si; 
0°5-0-8' Mn; 0-06-0-12°, P; 0-05-0-10°, 8 
he iron was poured into three wedge-shaped 
moulds at a tume. The depth of chill of the first 
castings was always smaller than that of the 
third. All third castings to the number of 151 
were divided by the temperature of casting 
into three groups and the constant of graphiti 
zation for each specimen calculated according 
to the formula Kg= C[{Si—0-2(Mn-3-3s) 
0-1 P), where the symbols represent the per 
centage contents ot the elements. 
rhe findings, proving a reduction in the depth 
of chill with increasing temperatures of the iron 
in the runners, contradict the data given in the 
literature. Explanations based on tabulated 
results are offered. 

On the causes of the formation of cracks in 
tubing steels A. S. Babin, D. I. Sapiro, 8 
Zhmak, and G Kravtsov (Stal’, 1958, Steel 
melting processes supplement, 115-126) Cracks 
blisters are the 


respectiv io 


and holes accompanying main 
causes of rejects. These are caused mainly 
because the rate at which the metal fills the 
mould does not correspond to its temperature. 
Investigations have established optirmum con 

ditions for making tubing steels; temperature 
of metal at pouring should be 1510-1520° by 
pyrometer reading in the runners; duration of 
metal boil no longer than 50 min; no molten 
pig iron additions during melting, 

pouring rate of 0-15—-0-20 m/min i. a 

Molybdenum in alloy steel castings (i. French 
and B. H.C. Waters (Alloy Met. Rev., 1959, 9, 
Mar., 2-11) Steelmaking practice using Mo is 
outlined and the effects on hardness, creep and 
high temperature properties in low alloy steels 
and in austenitic 18—8 and tool steels are 
The properties of typical alloys are 
structures are 
outlined. 

The Alloy Casting Institute tells designers 
and buyers why and how to use high-alloy 
castings KE. A. Schoefer (Mod. Castings, 1959, 
35, March, 34-35, 134) The . 
position and useful applications of straight Cr, 
Cr-Ni, and Ni-Cr steels and alloys are dis- 
cussed r.« 

Sand preparation (Eng 
Mar., 39-40) An account of the ‘Pneulee’ plant 
recently installed in the Transvaal with a 
throughput of 3 t/h and a batch size of 6 ewt 

Compaction of sand J. F. Kayser (Found 
Trade J., 1959, 106, Jan. 29, 121-123) The 
close packing of spheres as an approximation 
to the compaction of foundry sand is question 


and a 


given 
given and 


shown. Heat-treatment is 


properties, com 


Found., 1959, 24, 


Journal of The Iron and Steel Institute 
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ed. Micros opical observations show that t 
particle 
previous suggestions are 
enon of 


distribution is random and var 

noted. The phenom 
referred to and th 
from shear. T! 
inereased by 


dilatancy is 


increase of voids resulting 


permeability may therefore be 
higher compression 

Sand movement and compaction in gr 
cone moulding r. J. Bosworth, R. W. Heine, 

J. Parker, EF. H. King and J. 8S. Schumacher 
a dd. Castings, 1959, 34, Jan., 93-101) The 
principles controlling sand movement during 
Squeezing contour squeezing ar 
discussed e v1 ection proces arncd the 
development of the mechanical properties with 
Rigid frame 


r contour squeezing are 


increasing density are described 
design rules f 


with methods 


giver 
ontour trame t 


achieve mo 


ilds of hig id uniform densit 


and hardness \r.G. 

How to keep green sand quality contro! on 
the beam A. Johnson (Mod. Castings, 1959, 34, 
Feb., 34-36) The physical propertir 
depend on the relation 
clay content Higt 
improve the 


‘ot a sand 
between moisture and 
sands tend t 
casting finish and 
Changes in 
observed when a sample is weighe 
compr 210n test r.¢ 
Tempering moulding sand H. W. Dietert, 
Rowell and A. L. Graham (Mod. Caatings 
1959, 34, Feb., 55-61) Test pr 


actual 


strength 
require lk 
combustibles density can be 


d tor a greet 


and compensated moisture tests ar 
4 method of determining the riddled 
density of sand is given and its relationship 


to n 


described 


isture shown, Ultunate deformation ts 
ntrolling the 
moisture a 


proposed AS a new method of ex 
sand te — in place of using 
the index for Western bentonit« 
saheoaitesiel nad r.G 
Non-ferrous foundry uses = ane metal 
moulds KR. H. Herrmann (Foundry, 1959, 87, 
Feb., 94-97) For the pressure iis casting of 
Zn, hardened tool steel dies are pore 
Flowability of moulding sands. Il. Ky 
flowability and Lissel’s flowability 1. Yoshihara 
and H. Kasai (Rez Govt. Ind Res Inet 
Nagoya, 1959, 8, Mar., 196-200) The hardness 
of the green mould is related to the 
Replacement of 


clay and 


former 
hardness | compression 
stress gives a ratio probably re aha d to lubrica 
bilitv. The latter is affected by weight of 
sample and increases with dry bulk density 
The relative error is small but the 
ment is time-consuming 

Measurement and control of moisture con- 
tent in moulding — P an pke (Found 
Trade 1959, 106, Jan. 15, 61-64) A review 
of principles and methods ; vr chemical, 
conductimetric dielectric measurement 
and a discussion of types of instruments and 
their use. 

The pH of foundry —- W. B. Parkes 
(BCIRA Bull., 1959, 14, Jan., 644-647) A 
review of measurement, ¢ control and effects. 

Gating, r g and feeding (Bradley's Mag., 


1959, Spring, 6-7) An account is given of iron 


measure- 


and 





shrinkage on solidification, feeder head desigr 
and points on gating and running. 
Dimensioning of sand casting risers H. D 
Merchant (Mod. Castings, 1959, 34, Feb., 
73-85) An analytical method is formulated to 
determine size and shape of risers. It may be 
metal or under 


used for any alloy 


restrictions 


certain 
and assumptions. It doe not 
answer the 
but it questions of what 
diameter and how high (24refs r.G 
Feeding castings ay pressure S. 1 
Jazwinski (Arch. Hutn., 1959, 14, (1), 45-62 
Linseed oil was used as gas-producing agent, 
mixed with sand, 
and 


questions of how many and where, 


‘ 


does answer the 


clay and exothermic powder 
into the feeder in 4 
yntainer which controlled the 
delay before action by the thickness of the lid. 
\ method of determining the rate of metal 
solidification and its advantages in measuring 
Bkin forn 


introduced apecial 


retractory cc 


ation in steel castings are described, 
and ar quation giving 
thickness of metal as a 
A special refractory venting 
blow-back is illustrated. Higher etal 
and eocund castings were obtainec 
gy" clays J. J. Marais (Brit 
1959, §2, Jan., 4-7, discussion 8-9; 


approximately the 
function of time is 
obtained 


yields 


KF ound ° 


E ngineer 


December 1959 
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Foundryman, 1959, 24, Jan., 37-42) A review 
of the three their identification, 
their properties in relation to the foundry and 
their uses. Some misconceptions are also noted. 

Ball clays (/ron Steel, 1959, 32, Feb., 55-56 
The structure of Dorset ball clays and theu 

itabilty for foundry use are deseribed, in the 
light of research carried out by Pike Bro 
Fayle & Co. Ltd 

Do you ask ‘Which core process?’ \\. 13 
Bishop Can. Metalw., 1959, 22, Feb., 22-26 
The author describes the 


main 
re-producing 


main types, 


four foundry) 
processes, namely, the con 
or hollow core, the 


and the air-setting core. The 


ventional process, the shell 


vas-setting core, 


advantages and 


disadvantages of each 
are cist ther pote 
greatest appleation are considered GLE 
Developments in the use of the carbon 
— process W. Schumache Foundry, 
1959, 87, Mar., 69-75) Heavy mar castings 
were examined and deformation of the cores 
specimen was de vised 
100 mm with 


and ntial fe 


ussed, 


was observed. A test 
with wall thicknesses between 40 
re-entrant angles at the acute angle between 
variety of sands and a silicate 


sugar solution 


two sides \ 
binder with a 2-5 ratio and 10 
Findings are tabulated and thermal 
mlysis curves were determined tor some of 


were used 
the mixtures. Evaporation of some of the 
water by 
tage 


advan 
Quartz 


heating before gassing was 
ous, or CO), at 35 © could be used 
sand was not found to be 

The — of investment —- - 

cial P Castin ( 
tringham Ltd. "( Machinery, if 59, “94, M ar > 
484-492) An illustrated description of a plant 
producing of steel 

Investment casting in U.S. and U.K. (/ound. 
Trade J., 1959, 106, Feb. 19, 203-209 
American investment-casting activities H. P 
Gray. The state of trade, the history and work 
of the Investment Casting Institute and the 
use of the Shaw, Glascast and Investment ‘X 
rocesses are Developments 
in investment precision casting A. Dunlop. An 
account of the original Austen process with 
notes on the investment ‘X’, Mercast, Glascast 
and Shaw processes is given. 

Miniature investment castings (Prec. Met 
Vold., 1959, 17, Mar., 33-35) This 
illustrates many of the miniature parts pro 
duced by investment casting at the works of 
Precision Metalsmiths Inc. Brief details are 
given of the metals cast, the 
achieved, and cost savings G.F. 

Machine 7 pipe spinning 
Foundryman, 1958, 24, Dec., 46) The machine 
described consists of an alloy steel mould 
rotated in a water jacket and able to travel 
l inctined set of rails. Operating pro 


very suitable 





~ 10 ewt/ week, 95° 


briefly reviewed 


article 


tolerances 


Engineer 


110ong an 
cedure is n 
Centritugal casting applied to grey 
M. Intosh (Ca 1959, 6, Jan., 7, 9, 
15, 17 Mi achines are described in 
ild speeds are discussed and the 
ve of the is briefly reviewed 
‘Additional spen- pipe capacity for india 
} nd. Tr 


ude , 1959, 106, Jan. 22, 89-95 


iron 
stings, 1! 


general 


process 


Kulti wear Be 
7500 timonth on a 


ms with a rated ‘capac ity 
.shift basis me 


2 aking 

pipes is described. The production 
20,000 t/month After at 
a list of the principe on 


lis country and in ~~ lie is 


1959, 


” Anew type of core binder for high-frequency 


drying W. W. Magers (Giessere 
April 9, 191-192) An account 1s given of the 
d performance svntheti 
an Phe binder is 
ing, and has strength 
est core oils. It 
rt “i Tow properties, and good 
are produced with high bend strengths 
Mathematical analysis of the processes 
taking +: in the mould are core blowing 
machine |’. N. Ak juteriet, 1959, 49, 
t), 65-66, 69-70, 73 7 ’ dle » 1959, 9, 
, 61-66) The ther: 


’ 
roperties at fanew 
suitable for 
values 


works well, sand 


es taking 
place in a core blowe and a 
method for calculating aur msun on is 
ithined. B exact and 
ds are sh 


High- strength chains cast in steel \i 


approximate I eth- 


Flour 


Journal of The Iron and Steel Institute 


( Fonderi« 
of the manufacture of 


1958, July, 297-301) An acc 
steel 


ount 18 
given sand-cast 
chains, with some of their applications 

iron castings in the chemical industry (:. A.J. 
Begg (Brit. Found., 1959, §2, April, 183 — 
rhe applicati and design of castings, 


ally of Ni-Fe for corrosion-resisting plant, are 


especi 


discussed 

Dimensional accuracy of castings P’. P. Berg 
Prz. Odlew., 1959, 9, (3), 67-70) In this trans 
lated article it is shown that the dimensional 
accuracy of castings is not laid down with the 
same accuracy as that for machining. Con 
suitable standards of 
for castings, and the 


sideration 1s given to 
chime 


oceurrence of accidental and syste 


nsional accuracy 
‘rmnatic errors 
and a formula is derived for calculation of per 
rical 
empirical factors representing 
pattern production tech 
quipment were calculated 
al data. M.T. 


missible dimensional tolerances. The nume 
values of the 
casting technique, 
nique, ¢€ and casting 
on the hesia af pent 

Shell moulding at Csepel, Hungary © 
and L. Kalman (Koh. Lapok-Ontéde, 1959, 10, 
Feb. March, 84-89) The authors dese siise the 
materials and techniques of shell moulding in 
Hungary. This method is used there 
for the production of cylinders and chau 
of motor cycles I 

How to make shell moulding pay (/ron Age, 
1959, 183, Feb. 5, 96-98) Experience at saphent 
which compared green and shell 
moulding methods are described. The extra 
cost of shell moulds was re« 


Lacz 


Csepel, 


i links 


sand 


“overed in many 
cases by subsequent savings.—D.L.C.P. 
Solidification of various metals in ingot and 
sand molds W.S. Pellini (A7 MME Proc. O.H. 
1958, 41, 93-135) The past six-years’ 
thermal sis studies at the Na 
Laboratory are 


Comm., 
analy al Research 
into a concise 
presentation of the mechanism of solidification 
of metals as related to metal and mould 
variables. Particular attention is given to the 
grated concept of the 


summarized 


development of an int 
mechanism of solidification of various metals, 
and the relating to steel, grey 
nodular irons, and non-ferrous metals and 
stainless steel are considered separately. The 
solidification and feeding of 
considered, and finally the relationships of 
solidification features to foundry character 


studies and 


simple shapes are 


istics are discussed.—G.F 

The penetration of metal into sand cores 
K. Fursund 1959, 46, March 26, 
159-164) In order to determine the causes of 
steel moulding sand when 
pouring heavy castings at low casting tempera 
a testing method has 
the simultaneous measurement of various core 


(CGhesserei 
penetration into 


tures, been developed for 
sand mixtures and different metal pressures 
he effects of temperature, grain size, 
pressure, and 
nd the 
change in depth 
When, where and why (do defects! occur ina 
natural sand mould U. Harada, K. Nishiyama, 
und T. Kubota (Jmono, 1959, 31, March, 186 
193 In Japanese] Scab is caused by the 
expansion of foundry ild sur- 
face and the load breaking up the surtace 
Scab and rat-tatls oceur as long as internal 
stress is concentrated on the mould surface 
with higher humiudit 


sand 


metal sand additives are dis 


author develops a theory of the 


of penetration with pressure. 


sand on the mot 


" 
Seab fort ore easily 


and temp., and ts associated 
meabilits K.E.J 

Where do pinholes come from? 5 \. Sanders 
Fonder 1958, Feb., 53-63) Various factors 
contributing, or possible 
tion lifferent types of cast iron 
d. It is concluded that the 
most probable cause of pinholes in steel cast 
formation of CO, produced by the 
and FeO at the mould/metal 


with sand per 


causes of, the forma 
of pinholes in 


and steel are discusse 


ings is the 
interaction of ¢ 
intertace 19 rets . 
The industrial utilisation of knowledge 
relating to the formation of internal tears in 
large castings 8S. Burda and M. Bakala (Hutn 
ty, 1958, 13, (9), 786-795) The literature on 
critically surveyed, and the 
dered. 


subject is 

nd prevention of cracks are consi 
ection by ultrasonics is recommended, and 
» ot the 


is shown to 


ling uy cracks present by thorough 


rging ensure high quality for 
neeting the specifications for rotors and other 
parts of heavy machinery. P.F 


wings 


December 1959 


Steel defects in large, mechanically forged 
crankshafts for piston engines H. Schumann 
Neue Hutte, 1959, 4, April, 218-231 Various 
types of internal defects and their causes in a 
unber of 


investigated, 


scrap forged crankshaits were 
and the 
testing &a8 an acceptance test is discussed 
24 rets 

The measurement and control of dust in 
foundries A. H. Sully, C. M. Stoch, and J. M 
Slater (Brit. Found., 1959, 52, April, 193-211 
Methods of sampling steel foundry dust and 


the results of a survey of 58 fettling hops are 


suitability of ultrasonic 


free silica content of such atmos 
er than previously thought 


Ippressic 


phere much low 
Methods of dust s 


reviewed 1.D.H 


mand co 


VACUUM METALLURGY 


Vacuum metallurgy in ae A. M. Al 
Vet. Prog., 1959, 75, ) 7-89) Recent 
Hurope an progress in 
under the 


metallurgy 
headings 


vacuum 
is reviewed 
induction melting, 

acuum deg » and vacuum he 
ment T.¢ 

Vacuum. as a egg ‘atmosphere’ |. \ 
Johnson (Met. Py » 1959, 75, Feb., 71-73 
The advantages a @& vacuum as 
atmosphere’ are listed together 
advantages, ar i vacuuin pumps and furnace 
types are briefly discussed r.G 

Vacuum melting and treatment of metals 
(Stal’, 1959, (3), 238-241) A review of US prac 
tice from recent publications. 

Production of Armco iron from 08-10 rim- 
ming steel by vacuum treatment of the liquid 
metal in the ladie N. P. Zhetvin (Stal’, 19 a 
(5), 419) Vacuum treatment in the ladle is vd 
to reduce C content to 0-03-0-025°,, the me otal 
remaining hot enough for teeming. The 
10mm by the 


vacuun 
vacuum are melting, 
~at-treat 


assing 


furnace 
with the dis 


pres 
sure wasreduced to 5 installation 
of new pumps 

Vacuum casting of steel Z. Motloch (Hutn 
Listy, 1958, 13, (11), 1037-1050) Laboratory 
and pilot plant experiments on the vacuum 
casting of plain and alloy steels into 
up to 2-5-t are described. The effect of casting 
conditions, particularly the level of the pres- 
in the vacuum system on the evolution of 
H, is considered. The macrostructure and 
mechanical properties were studied. Vacuur 
ast rimming structure indis 
tinguishable from that of killed steels. Forma 
tion of hair-line cracks, N, contents of vacuum 

ist steels, f the equiy 


ingots of 
sure 
steels have a 


as well as he design « 
ment are discussed, 

The effect of vacuum treatment on ingot 
quality V. F. Isupoy tal’, 1959, (6), 525) A 
note from the Serov Combine 
30-300 mn 


Pressures of 


in the mould during bottom pour 
the number of inclusions, 
bliste« 


some segregation r 


ing did not reduce 
bonded structures on the edges, 
the rust, anda 
Mechanical pre 
but the 
reduced 

Application of vacuum casting to the manu- 
— of steel L. Gascuel (PACT, 1959, 13, 
eb., 63-64) Advantages of vacuum casting in 
h-purity steel free from non 


rs below 
sulted. 
mostly unchanged 


35 KhGSA steel was 


perties were 


inpact strength of 


we ie hig 
netallic inclusions are outlined 

Effect of melting practice on the ae of 
Stainless steel Ki. s. 
Metallurg 
Techn. 
Production 
duction 


Selyakov ’rimeneniye 
, 1958, 35-38; HB 
1959, 1, 
steel wu 
furnaces or the lowest 
examined and steels 

poured at 2-7 mm and in air were compared 
Pilot-plant experiments with vacuum casting 
of a low-alloy Cr Ni Mo steel Z. Motioch and 
Kalivoda (Hutnik, 1958, 8, (12), 396-399 
Experiments on vacuum casting of 2-5-t 
are described. The H, content and the content 
of (Fe, Mn) S inclusions are si ficantly 

duced by vacuum castin 


the ductility, and 
otch-impact strength are 
strength 


Vakuuma 2 

$363, from 

April 3, 233 
n 


Translations, 


Vacuum l 


possible ¢ ontent was 


ingots 


increased, while the 


vield-point and decrease slightly. 
P.F 
Heating problems in the large-scale de- 
gassing of steel meits H. Knuppel, K. Brotz 
K. Riuttiger, and A. Diener (Stahl 
1959, 79, March 5, 272-276) The 


treatment of steel melts requires time 


mann, 


Eisen, 





and is enhanced by a large both 
promote »sses that can be made up only 
by additional heating. The 
sources and the degree of heat loss and report 
experiments on the heating of industrial steel 
melts by resistance and are heating. The 


experiments show that arc heating is to be 


surtace, 


authors discuss the 


preterred r.G 

Principles of industrial, large-scale degassing 
of steel for rolling and forging by the vacuum 
siphon process I. Harders, H. Knuppel, and 
K. Brotzmann (Stahl Evsen, 1959, 79, March 5, 
267-272) The vacuum m process for the 
of large-scal f steel is des 
is to lift part of the steel 


siph 
Passing batches 
Phe prineiple 

from the ladle into the de 

and to re-discharge it after the 


ment This is 
shows the required degree of 


Zassinyg vessel, 
acuurm-treat 
repeated until the who charg 
in the ladle y 
degassing. Details of the process, its laws, the 
heat losses and temperature dre ll as the 
additional heating 
rb pero in large 
ed 


‘1p aS we 
needed and the results 
scale Operation are report 
Evolution of gas from materials in a aren 
R. Jaeckel and Schittko ( r 

Nordrhein- Westfalen, 57, 30), i “A 
method is deseribed, simulating 
for the measurement of 
gas losses of matenals under a 

510-4 to 10°* mm. The materials tested were 
mainly 


tull-scale operation, 


acuum of! 


plastics and non-ferrous metals, but 
some ferrous examples are given 

Investigating the technology of producing 
hot rolled transformer steel with specific losses 
of 0:8 watt/kg \ F. Dubrov (Stal’, 1959, (6), 
566) A note from the Ural Research Instituté 
for Ferrous Metals. Reduction of S, Ni, 
A1,0,, and Ti and treatment in va 
furnaces, oF treatment of the liquid 
steel gave the necessary properties. 


vacuul 


REHEATING FURNACES AND 
SOAKING PITS 


Soaking pits at Dzerzhinsk; \. |) 
senko (Stal’, 1959, (6), 573) An impr 
injection system is described 

Automatic temperature control of soaking 
pits in the Trinec steelworks I. Smilowski and 
O. Obdrialek (Hutnik, 1959, 9, (4), 132-137) 
Various methods of temperature 
current use 
discussed, Programming 
gas — is CC 


control in 
in Czechoslovak soaking pits are 
of blast-furnace and 
coke-oven msidered to be most 
economic al. 

Study of the operation of soaking pits of mill 
825 with a view to improving their efficiency 
I. P. Zabaluev (Stal’, 1959, (5), 467) A brief 
note. Measures improving throughput by 
10-12°), are mentioned 

Electric soaking-pit practice at Appleby- 
Frodingham using controlled-cooling methods 
P. Charlesworth (//S/ 1959, 193, De« 
368-372 his issue 

Improving the heating of blanks in continu- 
ous furnaces \. I. Isupoy (Stal’, 1959, (6), 573 
\ note from the Serov Combine 
required on substituting lignite 

olling mull furnace are noted, 

The influence of the heating time of — 
on the quality of tubes N. 1. Oslon, 
Gleiberg, and R. I. Cheme iskay tal 
(6), 537-540) The heating of the 
rolling must be carried out in the I 
practice An 
reduces the number 
of internal flaws whilst the outer surface of the 
tubes does not deteriorate. The slipping during 
the piercing operation 1s also reduced due t« 
the reduction of the internal defects 

Operating experience with a _ controlied 
pusher-type furnace W. Ohnrich (Neue Hutte, 
1959, 4, April, 238-243)) The economic use of 
and control equipment of a billet 
pusher-type reheating furnace is investigated 
The equipment is described and the results 
discussed 

Automation and mechanisation of gas fired 
pusher furnaces Kb. Kolarz (Hutnik, 1958, 8, 
(10), 337-340) The equipment of ingot reheat 
furnaces with automatic control of the heat 


Changes 


gas in a section 


blanks before 
ast possible 
with normal 


time compatible 


increased rate of heating 


measuring 


ing 
supply, and the introduction of recuperators in 
the case of furnaces under 
is recommended. P.F. 
Some problems in the construction and 


roing reconstruction 


running of pusher furnaces {3. Kolarz (Hutnik, 
1958, 8, (12), 411-413) Modern pusher furnaces 
are disc i certain 
struction, e.g. the effect of burner dispositior 
distribution in the furnace 

uptake, the ther: 
rails, and the advisability of using side burner 


issed, ar aspects of the ¢ 
the pressure 
on the ai ial imsulation ¢ 
are considered 

— we 
Vu. K atsura (Stal’, 
ts were 


P.} 
removal from soaking pits 
1959, (6), >» Iw 
removal with a | 
Addition of 4 
reduced the 
iZ yf 
| 


continuousl 


L300 ¢ 


HEAT-TREATMENT AND 
HEAT-TREATMENT FURNACES 


Definitions of heat-treatment terms ly 
Indust., 1959, » April, 95-96 F ar 
An alphabetic list of 36 terr 
treatment of ming br 
each te 1,1 i 
industrial fernace technique H 
BWA, 1959, 11, April 5, 189-191 
literature ned 
developments m the des 
mitrol of industrial f 
Industrial electric furnaces 
heating equipment F. Gerlach 
1959, 17, April, 116 129) Mod 
electri are and induction furnac 
ial- purpose 


Spark erosion etc. are 


urnaces (54 ré 


and electric 


equipment for heat-treat 
described with 
tions, and with reference to the manufacture 
Foundations for industrial furnaces 
inov (Hutn. Listy, 1958, 13, (11), 984 
1e choice of materials for the four 
ns as determined by the tenipe 
distribution 
distribution 
sundations Is discussed; the 


ratur 
nperature 
miperature 


are given and illustrated b 

Heat insulation of pipes in the hearths of con- 
tinuous furnaces |. P. Bol’shakoyv (Stal 
5), 465-467) A surrounding the 
pipes with prefabricated fireclay 
described. It reduces heat losses from the « 
ing water by a factor of 4-6 in gas heated 
with a temperature under the metal 
of not over 1375°C. Installation takes 5-8 | 
and consumption is 2-3 t yx 

Protective atmospheres (©). Klug 

isk., 1959, 89, March 13, 245 250 
their ac 


195%, 
system of 


blocks is 


furnaces 


r furnace per 


of protective gases, 
in the metal, chemu 

im industries are described 

Inert gases for controlled- -atmosphere pro- 
cesses .. F. Gorman Weld J, 1958, fins, 
882-889) The use of A or He for 


trolled atm 


ir uses 


sept., 
pheres ts discussed and the ce 
ft purity to be expected in I 

indicated. It is shown that eff ive 
ient purgir 


these nds on ¢ 


gases depe v 
chambers or furnaces 

Protective atmosphere gases produced from 
industrial nitrogen for the heat treatment of 
steel L. V. Beloruch: and A. K. Shvachkin 
Stal’, 1959, (4), 354-360) Industrial N, fro 
O, plants can be purified by heating w th char 
oal or with dissociated NH,. A generator is 
deser bed. 

Functional plant layout manennee commer- 
cial heat treating productivity J. 1). Renoll 
Ind. Heat., 1959, 26, Jan., 198 204, 192) The 
Franklin Steel Treating C« 1 
deseribed, 

Development of heat treatment conditions 
for sheets in rolier furnaces and increasing 
roller life N. P. Khetvin (Stal’, 1959, (5), 460 
4 note on research at the Hammer & Sicklk 

Centrifugally cast Kh25N20S2 roller 
been tmed succe and thre other 


WOrkKS 
have asfully 


experimental designs have been developed 
Development of heat treatment conditions for 
Kh18 steel rod and wire (460) Brittleness 
developed « Pickling and temperiu 

conditions to avoid this are indicated. snventi- 
gation of the decarburization kinetics of tool 
and ball-bearing steel during heat treatment 
(460) Effects of various laboratory 
conditions on carbon level at 0-2, 0-4, and 


m agen 


heating 
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0-6 mm below the surtace 


pr tlect of sca 
Lecture on gas carburizing , 
Hart. Techn. Mitt 1 

deals with the foll 


furn generated 


Dew point monitoring pays off \ 
1 M. R. Ko aoe on 


1 


‘ cite ( 
tuteetion heating of internal 
surfaces in metals \ Dor 
N } / | 
1} 


cylindrical 
ik. } 


urpo 

Cast high en heat treating fixture of 

unusual design withstands severe thermal shock 

and carburizing gas corrosion }). \. Sc} r 
nd. Heat., 1958. aay Oct. 2017 dips 


Study on continuous ons ones . 
Isut il - - 1 Ichihara 
1058, 22, 
tinuou 
structure ivAYN 
reporte 1 4 
A study to improve the heat treatment of 
cemented steel 20Kh2N4 1-Da 
Wet. Sin., 1958, 3, . 
tl haraense 
tit 


Dilatometric investigation of physico- oem 
ical phenomena in sulphiding | : 


Vetallov. Obra. Met., 195 


ens ont at ISO 


Interaction of | some salts used for sulphiding 
with cast iron and steel A.V. Kriuli 
Obra VWet., 1058, 10), 5 62 
raran f 
ith cast iron a 
Na and K 
batary sulpricts 
suiphite and thi 
— thiocyanat 
sulpn and soa tl 
it react.-—-1 
Contribution to the study of the ‘sulfinuz’ 
treatment I. 5. Wilhel: fet. Elect.. 
Jan., 168-184 Ihe sulfinuz irface 
uthned, ar f« 


ment i xT 


deseribed in which the et of th 


the properties 
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investigated, and the mechanism of the treat 
ment 18 examined. 

hiding of high-speed steels Suy Tsu-0, 
Su Po-Yun, Den Yu-Lye, and Lyan Zin-Men 
(Chinese J. Mech. Eng., 6, (3), 176-185) 
Specimens of steel K9 were investigated. The 
FeS forming during sulphiding 
mainly along grain boundaries if sulphiding is 
carried out on hardened steel, but if it is first 
tempered or cold-worked before sulphiding, 
the FeS is segregated within the grains. The 
depth of the sulphided layer is considerably 
greater on specimens first cold-worked befor: 
sulphiding than on specimens first tenspered 
and then sulphided. The sulphided skin is sot 
deeper than 0-1 mm. The relation between 
depth of sulphided skin and duration of the 
operation does not show a parabolic relation 
Sulphiding has little influence on hardness or 
red-hardness of high-speed steels and only 
increases the Sulphided 
specimens have a greatest resistance to wear, 


segregates 


surface hardness. 
and specimens first cold-worked a consicde rably 
greater freatment recommended 
for steel quality RY: quenching from 1240°, 
ecold-working and sulphiding for 1 h at 560 
Bright Hardening of steel A. K. Beskrovnyi 
(Metallov. Obra. Met., 1958, (10), 56-57) 
ditions are given for bright 
de ning c combine d with electrolytic polishing) of 
2 ‘7°.C and 2°.C steels using an 
consisting of 88°,H,PO, 12 
CrO,. The from a copper 
between two lead cathodes. The 
steels to cracking is less 


resistance 


Con 
hardening (har 


electroly t 


part is suspended 


busbar 
susceptibility of the 
pronounced than in conventional quenching. 
Surface hardening of cutting tools with 
electric sparks V. Radetchi (Met. Constr 
Masini, 1958, (9), 693-696) [In Rumanian] At 
the point of the electric discharge an electro 
thermal process develops with temperatures of 
ca 10000 
metal surface, 
and nitrogen. The 
towards the interior, 
the heated layer 
microns. If a condenser is 


which causes modifications of the 
such as by diffusion of carbon 
temperature falls rapidly 
so that the thickness of 
varies between 15 and 100 
mounted in the 
circuit in parallel with the discharging con 
tacts, the are will disappear for certain values 
of the capacity, thus all the energy of the 
circuit will be accumulated in the 
tesults obtained by applying this principle 
have shown great advantages with such tools 
milling cutters, disc cutters, etc. 

various discharge schemes are 


condenser. 


as drills, 
rage a 
given 

New method of peripheral surface hardening 
of gear wheels of average modulus K. Z. 
Shepelyakovskii and R. I. Entin (Vestnik 
Mashin., 1958, (12), 53-58) Experiments are 
described on the surface-hardening of gear 
wheels of average modulus by contimuous in 
duction heating up to the hardening tempera 
ture, eliminating the need for powerful 
induction heaters, and by hardening agents 
and methods resulting in a rate of cooling 
exceeding the critical rate. This method makes 
it possible to use steels of considerably lower 
hardenability., The experi 
ments are considered so important that the 
editor has appealed to specialists to examin« 
the facts at once and report. 

An apparatus for po the teeth of saws 
for the hot cutting of — V. Tatarnikov, 
A. N. Zannes, and E nla (Metallurg, 
1958, (8), 28) A reduc aid transformer with a 
primary winding voltage of 380 V has an out 
put from the secondary winding of 1100 A at 
6 V, loading 6-6 kVA, which 1s connected to 
the dise of the saw and the holder of a graphite 
electrode. On touching the electrode against a 
tooth, current is automatically delivered to a 
transformer and the tooth is heated. After the 
elapse of 4 sec, controlled by a time relay, the 
tooth is heated sufficiently to harden a 3 mm 
layer at the point of the tooth which has a tip 
angle of 45-52° and a thickness of 7-10 mm 
The hardening effect was very considerable 

The direct hardening of gear wheels H 
Sigwart (Hdrt. Techn. Mitt., 12, (2), 9-22) The 
physical properties required in hardened gear 
outlined, including the need for 
good fatigue resistance } xperiments are 
described in which it is shown that the re 
quired properties ean be obtained by gas 
carburizing followed by quenching. The ad- 


findings of these 


wheels are 
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vantages of an Mo-Cr steel for this 
purpose are pointed out. 

Mains-frequency induction heating of heavy 
steel rolis H. Geisel (Electrowirme, 1959, 17, 
Mar., 68-71) As heat distribution is uniform 
ound the surface, rotation is not necessary 
An actual installation is described and com 
Costs are also con 


alloy 


pared with gas heating 
sidered ‘ 

A new austenitic steel for nitriding M. F 
Alekseenko and A. G. Andreeva (Stal’, 1959 
(1), 78-81) A steel containing 19°,Cr, 8°®,Ni 
and 2-5°,W is suggested as a replacement for 
existing nitriding steels.—R. 8 

Fundamental study on cyaniding and car- 
bonitriding. 11. On the carbonitrided cases |. 
Yoshikawa (Nippon Kinzoku, 1957, 21, Dec., 
699 703) Pure iron was carbonitrided using 
mixtures of ethane, ammonia and hydrogen, 
and changes near the beginning of austenitiza 
tion were studied. The double-stage contrac 
tion beginning at 590-605° and 620- 650°C is 
caused by y-generation. Thick layers of high-N 
low-C ¢ y and high-N high-C @ € ) 
found. The reduced or uneven surface 
hardness of annealed “mens is caused by 
irregular black spots —— 
changes during cooling E. J 

The production of carrier gases for gas 
decarburization VT. Schmidt (Hart. Techn 
Titt., 11, (2), 9-22) The principles underlying 
the use 
outlined, some typical ¢ xainples discussed, and 


were 


concentration 


of carrier gases in gas carburizing are 


some examples of plant used for the production 
of carrier gases are described, including plant 
for the 


modification of town’s gas for the 
purpose. 


Aerodynamics of bell type furnaces for bright 
annealing V. I. Mitkalinnyi and N. G. Mol 
chanov (Stal’, 1959, (2), 176-180) The pressure 
inside the muffle for bright annealing of coils is 
the consumption of protective 
valve or seal and 


determined by 
gas, the air-tightness of the 
the amount of gases circulating within the 
muffle. The distribution of pressure is deter 
mined by the resistance of various parts of the 
hearth. The distribution up the 
is approximately the same for single or 
double wall muffles.— Rr. s 

The production of a protective atmosphere 
for bright annealing |’. Zenchenko and 
Ya. A. Peker (Stal’, 1959, (2), 151-155) To 
obtain a first class surface or cold-rolled strip 
the atmosphere must be dried to a dew-point 
of ~ -30°C with 3-5% H,, up to 1-5% CO, 
and 3-4°4CO. To obtain constant composition 
stable calorific value of the initial gas an 
automatic maintenance of ratio 1s 
needed. Reductions in the consumption of 
monoe thanolamine, alumino silica gel and 
Freon are most important in reducing the cost 
of the protective gases.—R. s. 

Generation and use of prepared atmospheres 
in the annealing of low carbon steel strip G. J. 
Campbell (Ind. Heat., 1958, 25, Sept., 1749 
1764) The defects encountered after annealing 
tin plate and low-carbon steel coils are de 
scribed together with their causes. Preventive 
measures are discussed, — the possible 
use of a H,-N, atmosphere. 

Heating ‘and. cooling he flat ‘strip: 1 A. H. 
Vaughan (Jnd. Heat,, 1958, 25, Oct., 1954 
1963, 2180) To assist in the design of modern 
controlled-atmosphere strip furnaces graphi- 
cal data are given on heating and cooling rates 
under various conditions. Ul (Nov., 2216 
2226) The factors of radiation, convection, 
heat content and emissivity are discussed to 


atmosphere 
{ harge 


gas/air 


enable ideal heating and cooling curves to be 
applied In practice. A. G 

Effect of annealing time on the structure and 
transformation behaviour of piain carbon steels 
H. Borchers and G. Saur (Stahl Eisen, 1959, 
79, Feb. 19, 210-215) The grain size of ferrite 
in 0°35°.C steels, the ferrite : pearlite ratio 
and Ar, and Ar, points are only affected by 
annealings for rather short times (up to 2 h), 
whereas for long-time annealings their rela 
tions are lost. No explanation for this be 
haviour is offered at present T.G 

Protective atmosphere improves anne ng of 
malleable iron castings (Jnd. Heat., 1958, 25, 
Oct., 2010-2012) The adoption of an atmo- 
sphere free from CO, and of low dew-point is 
said to have cut annealing time, and reduced 
decarburization and rejects.— A. G 
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Modern high-speed continuous annealing 
line for tin plate scheduled at J. and L.’s 
Aliquippa Works (/nd. Heat., 1958, 25, Sept., 
1782-1784) The new high speed continuous 
annealing line described is said to be the first 
with co-ordinated mechanical and electrical 
drives throughout.— a. G 

Peculiarities of the distribution of magnesium 
during the annealing of magnesium forging 
irons M. A. Krishtal, I. P. Fominykh, and 
E. P. Rikman (Lit. Proizv., 1958, (8), 10-11 
In order to discover at what points the forma 
tion of graphite produces Mg enrichment of the 
graphite, and study the effects of annealing at 
this temperature, and of the composition of the 
cast iron, and especially of the Si content, on 
the redistribution of Mg between the matrix 
and the graphite, an investigation was carried 
out on specimens of two irons, one modified, 
the other grey. In the initial state the distri 
bution of Mg was almost identical in both 
Annealing at 950° and 1050° did not in 
general produce any noticeable redistribution 
of Mg, even after 50h heat treatment, although 
in the spheroidal graphite forming directly in 
the melt (in thick sections of the specimen) an 
increased Mg content In these 
graphitic pockets the content rose from 0-041 
0-072°,, while the general level remained at 
0-029-0-035 There was thus a discrepancy 
behaviour of Mg in*one and the 
On the other hand in the grey 
diffusion occurred freely in general. 
liffusion coefficient of Mg in the modified 
forging iron was only 24, in the grey iron it 
attained 148. It is concluded that this and 
other differences in behaviour are caused by 
the difference in Si content. Si is dissolved in 
the matrix and associates with Mg. The higher 
Si content of the grey iron leads to greater Mg 
solubility in the matrix, and association of the 
Si and Mg atoms inhibits Mg migration from 
the austenitic matrix to the graphite during 
annealing. In low Si content irons Mg atoms 
are loosely bound and readily migrate to the 
graphite It is therefore that Si: 
reduces the diffusion coefficient of Mg from the 
matrix to the graphite. —m 

Water and air annealing of high speed steels 
(SKH 8 and SKH 6). (Study on high speed tools- 
XVII) H. Hotta (Tetsu to Hagane, 1958, 44, 
Nov., 1284-1287) A comparison of steels with 
0-65°.C and 15°92°3W and 0-78°.C and 
10-9°,W respectively (analyses given) either 
water quenched or air cooled after annealing at 
700-900° and cooling from just below the 
transformation point (800°C) is made by 
measurements of hardness and me tallographic 
examination, the process being repeated up to 
ten times. Machinability was examined. 

Heat transmission in a coil annealing furnace 
K. Tanaka (Tetsu to Hagane, 1958, 44, Oct., 
1165-1170) The difference between maximum 
and minimum temperature in steel coils after 
annealing for 25 h was 30-60°C although 
calculations showed that the temperature 
difference should be reducible to 5°C or the 
time to reach a temperature difference of 30 ¢ 
should be reduced to 15 h The causes of the 
discrepancy between practice and theory are 
discussed and recommendations are made for 
the design of a furnace that fulfils the require 
ments. ° 

Annealing welded blanks made of high speed 

is B. L. Aleksandrovich and M, 1. Gol’d 
vasser (Metallov. Obra. Met., 1958, (8), 59-60 
Isothermal annealing of welded blanks at the 
‘FREZER’ plant is described in detail.—.. 8 

Texture formation during the annealing of 
cold-rolled transformer steel L.. V. Mironoy 
(Izvest. Akad. Nauk. Seriya Fiz., 1958, 22, 
(10), 1231-1236) During the annealing of these 
steels after two-stage rolling with an inter 
mediate anneal or after a single rolling with a 
»,, secondary recrystal- 


irons 


was observed. 


in the same 
iron iron, re 


While the 


considered 


reduction exceeding 75 
lization occurs which determines the prefer- 
ential orientation of grains. The important 
temperature for a complete texture is that at 
the beginning of the secondary crystallization, 
when the most precise orientation of the nuclei 
of growth oecurs. Since at this temperature the 
number of ‘centres of growth’ is small and the 
linear rate of their increase slow, the time 
needed for a complete change may reach 6 h 

Softening treatment of high-alloy cemented 
steels Yu. G. Vyshkovskii (Metallov. Obra. 





Met., 1958, (8), 43-46) High 
tempering does not reduce’ the 
n of ISKhNVA steel 

1-5% Cr, 4%Ni, 1%W) to pr 
after carburization. 
which 


temperature 
surface hard 
{approx. 0-15°,C, 
rmit its machining 
A treatment is suggested 
involves the use of weak carburizing 
mixtures and decomposition of residual 
austenite at low temperatures prior to temper 
ing at up to 620 630°C L.u 

Effect of heating rate in heat-treatment. II. 
Effect of heating rate on properties of heat- 
treated 13°, Cr stainless steel 8. Sakwi, T. Mori, 
and C. Yamamoto (7'etsu to Hagane, 1959, 45, 
Feb., 117.122) Heating rates of 3000 C/see 
and 10 ¢ With rapid heating, 
the reerystallization temp 1O0OC, the 
grain size immediately after 
was smaller, and there 
directionality. The A 
at 900°C with slow and at 950 ¢ 
ing. Martensite forme 
in the rapidly -heated specimen K 

Improving the quality of hollow rin steel 
and increasing the lives of drills \ . Isupoy 
Stal’, 1959, (5), 461) A note on re oh by the 
Seroy Fatigue 

shank and head. A furnace with 

careful control for heat doubled 
drill life. Other improvements were also made. 

Mathematical treatment of the time tem- 
perature variation for the heating and cooling 
of finite solid cylinders, as a basis for the heat 
treatment of large forgings H. Uhlitzsch (Neue 
Hiitte, 1959, 5, May, 277-287) Equations for 
time-temperature variations within a finite 
solid evlinder are derived. The influence of the 
end circular surfaces of a solid evlinder and of 


caleulations are 


min were used 
was 
recrystallization 
was more random 
occurred 
with fast heat 


Il by que — 


transformation 


was finer 


Combine 
60°, in the 


fractures occurred, 


treatment 


the surface of a dise on the 
examined, and two practical 
worked out tn detail (13 refs 

The heat treatment of structural members by 
oil or hot bath hardening compared with inter- 
mediate stage transformation B.  Finnern 
Draht, 1959, 10, April, 147-151) The normal 
heat treating methods and intermediate stage 
transformation are compared, 
cluded that the improved strength properties 
obtainable by the latter treatment are only 
with strict control of austenization 
and quenching conditions, together with care 
ful selection of the steel 

Tonghentag high- ———. steel by warm 
working E. J. Ripling (ASTM Proc., 1958, 58, 
943-954) +2 poor toughness of ee 1340 
steel may be improved ( x 2 to 7) by warm 
working with increase of yield strength, and a 
small increase in tensile strength and ductility. 
Warm worked SAE 4340 shows a somewhat 
smaller improvement in toughness with a 
smaller loss of hardness. 

Case hardening 1). Flament (Mét Constr 
Véc., 1959, 91, April, 261-262) A brief outline 
of the physico-chemical characteristics of the 
case-hardening process and its variants. 

Study on a continuous gas carburizing 
furnace. 11. A. Tsutsui and T. Furumoto 
Nippon Kinzoku, 1958, 22, Mav, 221-225 
Tests on SCM 21 steel show that there is little 
difference in residual stress produced between 
the gas and pack carburizing methods. The 
max. value stress in the car 
burized portion decreased with increase in case 
depth (11 refs.) K.E.J. 

Carburizing and decarburizing in the mains 
wequeney induction furnace M. i). Calamari 

Four. Elect., 1958, 63, Nov.—Dee., 225-228) 
~~ account is given of the carburization of 
liquid pig iron in the mains frequency induction 
furnace, and of the refining of pig iron to steel. 

Improvements in induction heating W. b 
Benninghoff (Met. Prog., 1959, 75, Feb., 66-70 
A general review including heating at low 
temperatures for, e.g. stress-relieving..—T.G. 

Decarburisation of steel in heat treatment 
B. E. Lyubinskii and M Vinograd (Stal’, 
1955, (6), 540-544) Surface decarburization 
below the critical temperature (Ac,) is ob 
served only with Si and Si-Mo steels. It is most 
intensive above the critical temperature. The 
depth of decarburization also ineré 
increasing temperature. 

Utilisation of a controlled atmosphere in 
annealing blackheart malleable cast iron 
(Fonderie, 1958, July, 338-339) The use of a 
controlled atmosphere in the annealing treat- 
ment is discussed, and the conclusion drawn is 


examples are 


and it is con- 


possible 


ot compressive 


ases with 


that there is no advantage to be gained in the 
case of a new and well luted electric annealing 
furnace 

Heating and cooling of flat strip. 111. A. H 
Vaughan (Ind. Hea 1959, 26, Jan., 32-34, 
36, 38-40, 42, 44) Heating 
n for strip in various atmospheres and 
of the cur f thermal 


and cooling curves 
are give 
the use es for calculation ¢ 
processes is described. 

Increased rates for annealing sections \. 
Isupov (Stal’, 1959, (5), 461 4 note on re 
search at the Seroyv Ce 
increased 
bottom firing 
1400 t/month 

Dimensional change due to annealing after 
cold-working of metals M. Okada and | 
Watanabe (Nippon Kinzoku, 1958, 22, Aup 
$40 442) With low-carbon steels, the change 
im the direction of 
stainless steels 


ymibine setter timing, 
charge, and the use of two-way 
output tre 


raised yn S850) to 


working with austen 
in the opposite d 
locations piled up 
inigrate ina dir ves their high 
stress, and this depends on the direction of 
and the structure of the metal K.E.J 
Producing mild electrical iron with low 
coercive force and minimum age-hardening 
characteristics N. P. Khetvin (Stal’, 1959, (5), 
$60) A note on research at the Hammer 
Sickl Kffeets of ageing are 
Non-ageing conditions could not be for 
annealing in H, reduced magnetic ageing ef 
Heat treatment of Bessemer rails 
Kutsenko (Stal’, 1959, (6), 567) A note from 
Dzerzhinsk <A 


rection 
during yorking tend t 


ection which reli 


working 
works 


normalizing furnace and 
hardening machine are used. Properties as 
rolled, and after normalizing and hardening 
are tabulated 

Hot-bath quenching of a low W Cr tool steel 
($SKS2) in the low temperature range. II. 
Length changes and toughness on quenching, 
ageing, and tempering |. Tatsukawa (Tetsu t& 
Hagane, 1958, 44, Dec., 1372. 1377) ¢ iiadihens 
specimens of 1-0C, L-0Cr, 1-4 W tool steel were 
Investigated »btained by hot-bath 
below the Ms point, ageing at room 
temp., and tempering at 180 ¢ 
length stability and toughness, compared with 
those oil-quenched and tempered normally 

improving the mechanical properties of 
reinforcing steel by means of heat treatment 
E. S. Tovpenets, N. IL. Goncharenko, A. 
Babin, and G. Z. Shcherbina (Stal’, 1959, (4 5 
364 367) Reinforcing section low-C St 
improved by quenching and tempering, 
increasing impact strength, 
temp. as well as tensile 
point 


Specimens ¢ 
quenching 
showed greater 


5 steel 
can be 
specially at low 
strength and yield 
The effect of welding is not uniform and 
depends on the method used 
quenching from rolling 
inferior to those of quenching from 
reheating temperature 

A new technology for the conversion of 
1KhH18N9T steel (with the object of minimizing 
a-phase) I. P. Zabaluev (Stal’, 1959, (6), 567) A 
note from Dneprospetsstal Fempering at 
1100° for 2-24 h followed by quen hing is used 

The influence of slow cooling on the proper- 
ties of Bessemer rails A. M. Karpunin (Stal’, 
195%, (3), 269) Rails of type R43 from three 
mel with 0-73 0-65"°,, and 0-56°%,C res 
pectively were tested after different processes 
Slow cooling reduced the u.t.s. and 
impact strength and increased brittleness, 

improving the heat treatment of section 
material by raising the quality of tempering and 
increasing furnace output |. I’. Zabaluey (Stul’, 
1959, (6), 567) A note from Dneprospetsstal 
Methods of hastening the 
are mentioned 


FORGING, STAMPING, DRAWING, 
AND PRESSING 

The forging process in hammer and press, 
with special reference to the rise J. Stoter 
(Werkstatistechn., 1959, 49, April, 223-230) The 
results are described of an investigation of the 
deformation processes in press forging, with 
particularar reference to the upsetting process 

New method of determining ay hed 
— D e Berezhkovsk Zavods 

1958, 24, 7), 858-860 Equipr 
ing press-forging conditions is described. The 
minimum reduction at which the first crack 
appears is observed and here this is correlated 
with 


The economics of 


heat are somewhat 


a special 


of « ooling. 


tempering process 


nent for simulat 


metal composition, inoculation condi 
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tions, gas atmosphere, and temp. Formulae for 
calculating minimum 
forgeability are given 
lata are indicated 
Electric-hydraulic forging presses with crank 
drives A. Hert] (*Stahl Evsen, 1959, 79, Apr 
16, 477-485) Princ iples, ex imple 3, ad 
and useful applications of electric-hydraulu 
described, This type 
press combines the ad 1 
with the of the 
forging, the pow 


critical reduction and 
Practical uses of the 


antayges 


forging presses are 
4ntayes Oo 
hydraulic pre 
er required tor the 
that supplies the 
lower than for pure hydraule presses 
Forging presses with below-fioor- level rive 
Kk. Howahr and H. J. Pahnke 
1959, 79, Apr 16, 485 404 Principles { 
cle und advantages and disad { 
r presses having be w -floor -lé lads 
issed. The princ: 
ental importance 
el drive the ‘ 
iter than with 


requir 


hydraulhe pressure suall 


* Stahl en 


intag 


anta 


r0T 

ea tuture 

Control of hydraulic presses \\ 
H. Robra (*Stahl Eisen, 195%, 
500 514) After reviewing the 
hydraulic forging presse , the 
and discuss conventional 
advantages and disadvantay 
of control ¢ and their useful applics 
tion High-speed forging presses (up t 140 
stroke min) require 


lerments 


special control equiy 
ment that is deseribed r.¢ 

Simple feeder automates high-speed press 
(Metalw. Prod., 1959, 103, Feb. 6, 242 243 
The Carter feed attachment i leseribed. It 
locks and releases strip and feeds thin, soft 
materials at > 400 strokes/miut 

Spin forging ( Wachine shop Mag 
June, 354-356) The process of shaping 
this method using the Hufford Corpn. machine 
is deseribed and illustrated 

Giant ‘spin-forge’ advances space age metal 
forming art; boosts material strength, cuts 
production cycie 50' Wood (Western 
Vetalw., 1959, 17, Feb., 37-38) A combined 
metal spinning and roll forging machin 
capable of forming stainless steel 1 in 
being installed 

Dyzacking J. A. Grainger (Sheet Met. Ind., 
1959, 36, Apr., 271-277, 279) A drop stamping 
process for small numbers of parts to close 
tolerances is described. A die is needed but a 
lead slab takes the place of the 
punch. In comparison with deep 
cost is low but the taken is rather long 
It is particularly useful for prototype produc 
tion. 

Factors affecting the transition temperature 
of forgings used in power-generating equip- 
ment 8. Cina and P. Jubb (JJS/, 1959, 193, 
Dec., 329-349) [This issue 

New units boost capacity for forming heavy 
plate (Jron Age, 1959, 183, Mar. 12, 126-127 
A description is given of the 
for the 


vessels 


thick is 


conventional 
irawing tool 
time 


installation of 
{ 


spec ial equipment manufacture <« 


and nuclear 1 


2500-+ flanging 1 


pressure or process 


actors. Items include a Tess, 


large capacity plate bending rolls and a furnace 
for the large steel plate 4.4 
Controlied explosive blasts hardness into steel 
\. Harper (Product Eng., 1959, 30, Apr. 13, 
62-63) Velocity-impact hardening (VIH) and 
its application to Mn steel costing surfaces 1 
described. The use of sheets of PETN with 
additives is outlined 
How to design and check a ~ welded 
steel tubing (/ron Age, 1959, 183, ». 26, BS 
88) Minimum bend radi are given he lifferent 
tube Practical 
planning a bending operation are discussed 
From. wire to bolt design; working life and 
efficiency of the forming tools K. Sieber (i 
1959, Feb., 14-21) Effect of tool shape on the 
drawing effect of methods ar 


of working on stresses } gy? osed ¢ 


considerations in 


gauges of 


process, ntensi 


orming tools, 

rle-stage to 
extrusion die casings, and fact 
the best conditions forthe hot heading 


nongst the topics discussed 


application of 
multi-stage 


prim 


pene ar design of 
rs relating to 
of bolt 


are al 
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Insulation advances open-type motor appli- 
cations (Blast Furn. Steel Plant, 1958, 46, 
Oct., 1075, 1097) Silicone-rubber insulation 
and epoxy resins are the 
type electric motors, 


basis f 
as they gi glass-lk 
that shuns dust and dirt and tha 


suitable for 1 


surface 
moisture-repellent. They are 
processing T 
Gaperimentel a into the cold 
reduction of tubes \. |! Hovsku, V. 5 
Gashuko ind M. \V ene 
1112-1117) ShKhI5 steel and 
allovs were tested 1 a KhPT 
roll with a ne light we 
feed and angle of 1 
rolling load, forces acting 
via, tow bars, fed screw, 1 


*Stal’, 1958, 


otatior 


and camshaft, 
f the housing and rail track and 
operating in the ends of the sledges 
lated. Wire gauges 
acillographs e me 


stresses ope rating at pe 


were used with 
asurements are given and 
discussed 

suungee carbon steel bars f. 8. Nachtma: 
Vat. Design Eng., 1959, 49, Mar., 98-99 
Elevated mperature drawing (in the 200 
1200°F range), its effects on C1OI8, C1ORSO, 
C1144 and 4140 steels and parts made by it 
are discussed 

Pipe coating adds to draw die life (Steel, 

Feb. 23, 82 83) A new oxalate coating 1s 

ke scribed which protects the surface of stan 
and provides a fo 


lubricants. Large increases im 


1059, 


less tubing indation for di 
drawing spee 
ire claimed with longer die life A.G 

Shape, fasten, engrave, test materials with 
explosives H. P. Tardif (Mat. Design Eng., 
195%, aad Feb., 82-87) An f each of 


these proces iven with illustrations and a 


outline 


general accour oO e processes and para 

ters invo 
Why explosive forming aeons S. Rinehart, 
\ Philipchuk, and oA rac (Steel, 1959, 
144, Jar 19, 62 65 Exploes ve forming in 
creases the elongatior m steel to 70 
mitum 95 without changi 
refractory metals. TI 


ss is discussed.—A.« 


of carbe 
an hardet liar g 
and is able to shape 
mechanism of the proce 
Pressure required for transformation twin- 
ning in explosively loaded low-carbon steel 
D. R. Curran, S. Katz, J. J. Kelly, and M. E. 
Nicholson (Trans. Met. Soc. AIME, 1959, 215, 
53 results of an investig 
loading of a series of eel 
aluated by a metallogr 
of the wedge 
Explosive forming blasts complex shapes in 
fraction of time by conventional methods |i ya: 
Aeronautical Co. (Western Metalw., 1959, 17, 
Apr., 52-53) A method operating under 
s used with a variety of explosives 
Do it yourself: Explosive cutting (Si 
144, Mar. 23, 104-105) In the method deseribed 
a special explosive is cut to the required sha 
—_ to the metal and detonated | 
‘ wv DOlasting primer A.G 
utes steel flat wire (1/S/ 
195%, Jan., pp.4l Mhi 


er low carbon steel 


aphical 


sections 


water 


1, 1959, 
el 


carbon spring steel flat wire m 
The Bauschinger effect in the wire 2 industry 
1. J. Parr (BHP Techn. Bull., 1959, 3, Mar., 


w of the effect and its 1 1 the 


for softening cold-wo 


Extrusion of steel (Vachinery Li 
31, Jan. 10, 46-49) An account of the oy 

1 f the Sejournet process at Low Moor 

Who uses extrusions (/’, Vet. Mold., 


7, Feb ib 36 eamentes of parts, most 


1959, 
y oy. fe llustrated 
Bearing cups cold formed (S/ 1959, 144, 
3, 93) TI “ppl atio cold exti ! 
nive int 


Stainless steel extrusions It 
Design, 1959, 31, Jar 
118 4 A\dvantag 


urnal of The Iron and Steel Institute 


Ordnance extrusion know-how aids industry 
1959, 103, May 22, 891-896 
I Factor Vv, 
tg: “depen sts Des. suas n the produ 
ti 


Vetalw. Prod., 


‘ress work at the 20% 


ul Ordnance 


of gear components 
Cavity formation and enfolding detects in 

plane strain extrusions using a shaped punch 

W. Johnson (Appl. Sci. Re 1959, BA, (2-3), 

228.236) Expre ns are obtained for the 

r bound load for quare 


chanisn ’ 
billet may ‘ ntrained d 
centre of the extrusior nvisaged 
Cold extrusion of steel B. Kaul f 
1959, 15, April 9, 37, from Machine “le 
1958, March) The productior vlinders ft 
teel bars with 0-12 ell B hardne 
50-60 and 127 mm >*7 mm dia d 
cribed 
Cold ae shows one way = diversify 
with ag H shelman (/ron ye, 1959, 
183, F : 7 } vl phaher oy 
: ar ana lained, anc x 
the 


xtru 


ROLLING MILL PRACTICE 


The development of the theory of rolling 
F. Wiesner (Hutn. Listy, 1958, 13, (11), 987 
990) The various theories o olling ft the 
mplest up te the } 
proposed by Knescke Be 
1-11), are discussed Pt 

Production planning in the Le ae mill 
\. Struss (Stahl Eisen, 1959, 79, 5, 141 
145) Managerial 

Crack depth determination in rolling mill 
roll passes N. P. Khetbin (Stal’, 1959, (6), 550 
\ research note from the 
works. Tr 


using artificial 


1954, 


sts on an ultra r etoscope 
defects’ Depths 
of cracks in mill rolls were ¢ correctly 
indicated. A process for straightening stainless, 
work-hardened and mild steel in a tension 
leveller (550) It is shown that where there is a 
sufficient between yield-point and 
u.t.s. in the semi-work hardened state the 
sheet can be extended without danger of frac 
ture. The straightening process is discussed 
Some remarks on the theory of the rolling 
process in the planet-type mill [.. Hellebrand 
Hutnik, 1958, 8, (11), 373-376) Some 
of the nature of the deformation oc« 
rolling in planetary-type mills are 
Mot- -workability of silicon Steels . 
(Hu nik, 1959, 9, (4), 121-128) It was for 


hat dynamo steels w contents exceeding 


difference 


struct 
ntent Sucl 
rf the 

ntaining 


erature 


ran 7 
that if the carbor v 0-06 
and below 0-1 nm sor special eases, th 
liffieulties are minin ( 

The measurement of the degree of deforma- 
tion in skin-pass rolling: foundations opera- 
tion experience J. Billigmann J L 
I). Scehonert Stahl Eisen, 

977-980) After disc 
recdluction obts 


ertic 


ribed ir detail 161 


A mechanism for the delivery of metal into 


the Le ofa a mill B.D S1 


chenko (Stal’, 1959, 


Maximum —- of tm oa ww rolling 
F ekr ‘ nr P. Grudev, 


December 1959 


Spiridonov, ance 
1959, (5), 444 
‘nt of frictior 
with a cor 
Sakhtin 


own 


‘ } conclusions 

The effect ot the rate of deformation during 
rolling on the ast re of the specific won 
pressure M. L.. Zaroschinskii and A. I. Grishko 
Stal’, 1959, (5), 4 a 4 36) Factors influencing 
the distribution of specific pressure along 
are ( { = t 
aitior 
matio is e most i 
ditions are formulated 

Practical investigation on work rolls for cold 
rolling Y. Kuwabara, Y. Miwa, and K. Ariga 
* Tetsu to uy 1957, 43, Jan., 24-28) The 
results of several vears’ = hd 
rolling 


eracking 

structure xam on ‘ the 

etron microscope are eT ssed, } struc 
tures being related to roll lif 

Cast steel rolls for thin sheet rolling A 

Sprenel (Slévarenstr/, 1959, Z, 4), 133-138) [In 

Czect The ‘ important technol 


gical pre 
autions necessary in the Oo 


productior 
quality cast iro olls are 

xiuetion tech: 

ind rolls ¢ 

of heat treat: 


ance and pr 
d compo 


isothermal anne 
» 1120°¢ 
New methods in the production of rolls in the 
Tfinec steelworks V. Viochna (Sle 
1959, 7, (4), 131-133) An 
recent roduction technol 
olls of spheroidal iron, ¢ 


ling 1 i, hor 


was stucie 


trenst 


cai with precast oO 

Raising the quality of -_ iron —_ hea 
section here V. 1. Maly id L. F. Me 
(Stal’, 1955, (6), 558 — 560 The sug 
re ils with cas at grooves ha 
life (less wear and fractures 


that 


is opposed by experience 
Dzerzhinskii Plant 
The roll pass design for, and rolling of, 
lightened channel-section No.40 I. I. Kuc! 
and N. P. Kudryavtse Stal’, 
543 Full lirections for 
lighten Ly 10-61 kg/m or 18°), are g 
Maintaining sheet mill camber by continuous 
measurement of neck temperature | N 
Dubroy (Stal’, 1959, (6), 551) A note 
Ural Research Institute Chron 
thermoco les are inserted t 


195%, (6), 538 


rolling a sect 


gs and temperatur 

is controlled to ad | Sh re 
third to one-half Pertection of 
techniques for one -rolling transformer steel 


Hl Decarbur to 0-02 


are reduced one 


aling, 


" Mnerting of rolls H 
Hiitte, 1959, 4, April, 244 
the re port on roll knurling 
and others at the 
Has} 
Ne oe S000 semee 
Roll noes in ‘sheet mills 
Jl ; 


hin 


r the 


the 


Fire cracking of oom | iron vetting mill rolls 
1 l eme * Vetallur r echnil 
1952 


‘ 
fire 





A new technological plan for rolling ingots in 
an 1150 blooming mill 1. 1). Kutsenko 
1959, (6), 551 A note on the 
where the second piece g 

efore the first has left the centre of the rolls 

Simultaneous wenng, of two ingots in a — 
perc mill A. P. Chekmar 

shko, V. L. Pavlov, v 1 Che 
Psukanoyv, I. K. Shafran, « 
(Stal’, 1959, (3), 243-247 


and adjusting the 


Stat, 
double ingot 


process 


is engaged 


KAPraAHoy 


passes to handle 
i output 15 
of the blooms and ingots 


simultaneously and increasit 


according to the size 
described 
Experimental rolling of 350 mm dia. billets 
K. Yatsura (Stal’, 1956, (6), 552) A note 
from the Zakavakzsk Metal W Rolling of 
6-t ingo nsatistactory in the 
gy mill 
Flow of metal and structural phenomena 
during hot rolling with high draughts 7.W usa 
towski and B. Hoderrs trek. Hutr 1950, 
4, (1), 63-80 ests on metal flow in the hot 
rolling of with of 60-90 
and filled with wire of practicall the 
omposition, M-ray studies 
absent. Steel bars 40 


orks 
20 steel was 


existin 


draughts 
drilled in specimens 
Seite 
that 
$0 mm 
with O-15 and 0°35° owed grain size 
reductions in the 

with the 


oolung 


confirmed 
racks were 
centre while lavers in contact 
rolls show strain-hardening due to 
effect re tests were made 
from various locations and the 
results are evaluated 

Stress and deformation studies for sandwich 
rolling hard metals Kk. R. Arnold and PP. W 
Whitton (/nst. Mech. Eng. preprint, 1959, 13 
In the absence of a Sendzimir or planetary mill 
and for relatively 
method can be 
examined and it 
load up to 60 
adapting 


nsile 


specimens 


small outputs the sandwich 
Theory 


is shown that re 


used and practice are 
duct 
achieved. A method of 
g theory to the caleulatior 
rion of simul 

soft lavers 


Mis in 
can be 
cold-rollin 
based on a crite 
hard and 
(Optimum conditions are discussed 

The effect of carbon, manganese, chromium, 
nickel and molybdenum on the spreading of 
steels during hot rolling \\ and H 
Gottwald (Stahl Eisen, 1959, 79, June 11, 
866) The displace ement of material taking place 
during the hot-rolling of steels 
peratures studied for 
working and for \ 
rolling 
the temperature of working and on the « 
sition of the steel. The 
tions act 
studic 
omposition for 


of loads 1s given 


taneous vielding in 


Crosse 


Ss 5 5 


it Various tem 
anous degrees ot 
or the 


depends on 


was 
@aPloUs COM positions, k 
same conditions spreading 
ompo 
individual alloy addi 
ading. The 
rfor any given 


in different ways on spr 


sare used to derive a facto 
inserting in Sedlaezek’s 
spreading formula r.é 
The measurement of roll forces and the 
establishment of pass sequences of an auto- 
matic seven-stand hot-strip finishing mill 
H. Lampmann and W. Volkening (*Stahl 
Eisen, 1959, 79, May 28, 777-785) The seven 
stand tandem mill consists of identical four 
high stands, 7.¢. the results obtained in the roll 
ments on the 
a true picture of all the fact 
The results are compared with calculations 
from formule published in the lite 
Based on the me 


measure individual stands 


rs involved 


rature 
‘aAsurements, 
In the 
quence aeriy 


an optimum pass 
sequence was devised discussion, it 1s 
disputed that the 
optimum one r.¢ 
Camber variation during ss & 2. 1 
(Sheet Met. Ind., 195 Feb., 134 
39) The use of these ck for the correction 
ot shape defects is described. Various factors in 
mtrolling effective camber a 


ed 1s an 


~ 
ingrer . 


vices 


mill operation c 
giving rise to transverse 
tioned, with special reference to 
mills. During working the effective 
varies with initial shape and load variation and 
distribution and effects of temp 
itial camber 


Variations are men 
four-high 
camber 


and wear are 
superimposed. The in ground on 
the wheel therefore only 
range of widths and fr 
schemes for camber \ 


applies to a limit 
ductions. Existing 
ariations are outlined and 
development of a variable mill is 
described in which the use of and 
wedges Possible advantages of 


camber 
Jacks 
isaged 
the design are set out. 
Roll grinding (Jron Steel, 1959, 32, Feb., 71 


74) A description of the design of the new 


Is eny 


Dressing of rolling-mill rolls 
Trades Rev., 1959, 178, Feb 
eseript tt it 

! ‘ act 
nstalled at the 
orks. Sy ial features 
electrome feed which mal 
rate of mete io A 

On the nash-up roll tor. a 16) in. diameter, 
49 © 42 in. four-high reversing mill Y. Miwa 
H. Matsunaga and E. Kamevyvama (7 thar 
3, May, 45. 48) Forged steel 


hardnesses im the rat 


1954, 
ha rig 
ost suitable for back-uy 
mill, having muel 
wats hd or sleeved cast roll } 
Air gap limits chill in cast iron rolls i: D 
Keller and N. BR Arant Foundry, WW5%, a, 
eb., 81) A brief report on a study of the f 


sur cold 


nation of an air gap betweet 
oliditvir metalin the prod 
Olls i air gap that pre 
heat at high rates exists 
but it is very small then bu 
and after a few minutes more 
chameter has not a great i width 
of the gap I 
Concerning the chill depth of the chilled roll 
tor a pull-over type tin plate = Y. Miwa, 
Ueda and a a Toyo han, 
59 64) Roll t 


heat stre 


nfluence 


i mol yptin 
a Se I 
ull of 2.mn ’ 
"@oshantaat inching drives H. Kk. Fi 
Shields, bk. W. Barth and K. W 
Steel Eng., 1959, 36, Jan., 
piven of the struc 


nehing drives fitted 


entru 


Hand drive spindle when che rolls 
a roughung mull 
Transverse gauge variation in strip and sheet 
rolling K Proc. Inst. Mech. Eng., 1958, 
172, (22) 727-742) Roll deformations in four 
high and h mills are fe 
rections for edge 


Saxt 


rmulated and 
thinning 
thoeds of cor pensation are 
cts caused b 
mentioned 
Bearing manufacture requires precision 
(Can. Metal oo Mar., 12-14) A des 
eription riven of the man 
tl neck bea ms § a 
five principal 
en machining, finist 
packagi 


two-hig 
roll cambers and e« 
are obtained. Me 
discussed and deft variations of 


thickness are 


ifacture of large 
Ohio) plant 
production 
grind 


Cantor 


assembling, and 
cussed G.F 

Blooming mill replacements (/ 11/7 
207, Feb. 6, 223) An illustrated acc 
$8 in. mull at Corby and tl 4 
Irlam 

New blooming mill at Irlam (/ron Steel, 1959, 
32, Mar., 118, 120) Some technical data are 
given of the 42 in. mill installed at the Irlan 
Works of the Lancashire Steel Corporation, 
and built by Lamberton & ¢ Ltd 

installation of ~ inch ne mill at 
Corby (Brit. Steel, 1959, 25, Feb., 60-62) An 
account is given of the chanaeove: last Dee 
from the 40-in. blooming mill at Corby to the 
new 48-in. mill, which leted after a 
shutdown of 10 days 

Stewart and Lioyds’ 
Tron Coal Trades Re 
307-310) By pre-planning 
labour force of 400 men a 
at the Corby works placed by a 
mill im record time he first ingot was put 
through the new mill 10 days and 10 h after 
the shut-down A.G 

The Stee! Company of Wales replaces siab- 
bing mill in 12) days (last Furn. Steel Plant, 
1959, 47, Feb., 190-191) The changeover from 
the old to the new mill in the Abbey Ws 
the Steel Company of Wales last November is 
deseribed r.G 

Welsh mill rebuilt in less then a fortnight 
Steel, 1959, 144, Jan. 12, 7 brief 
account is given of the replacernent of an old 
slabbing mill by a new 2660-t mill in 12} 
days A.G. 


was com] 


new biooming mill 
1959, 178, Feb. 6, 
and the use of a 
4$0-in. blooming mull 


was re 5-10 


rks ot 


Journal of The Iron and Steel Institute 
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Siabbing — Renquever at Abbey Works 
el., 1959, 25, I" 
Works of the S 


"Goenation 
Apr., 3848 
thr old 
(le 
Increasing the life = cogging mill vette by 
work- -hardening |.. \ 
4 I41 145 


tr wth after turn 

Alloy-steel ingot and bar production in 
Birmingham (foundry Trade /., 1959, 106, 
Jan. 8, 30-40) A sceoun exter {ti 
Bmastan sts ET 

The nature ‘of comues in 1 Kh 18N9T steel 
L. D. Kossovskii, \ A. Kor ana oN 
Mukhina (Stal’, 1959, (2), 147 


Mechanical menipuiation in bar mills | 
Peterson (Lron Steel Eng., 1959, 36, Jan., 67 
78) Some f the mechar eve available 


for handling stock throu he gruel ana 
panes of bar nulls are described and istrated 

Rationalized _ -pass bese in continuous 
billet mills M Li sh P 
Shulaes Stal’, hm 3). 137-141) Work at 
Magnitogorsk is reviewe« 


designs are followed 


ment in ancillar equi 
Shipping departments i in > ometl- section rolling 
mills H. Weidemann (Stahl Eisen, 1959, 79, 
Apr. 16, 543-545) The lay of e shipping 
hop ' wl ane section raul are deacribed 
d discusses 
“The effect of finishing temperature of hot 
rolling on the mechanical properties of hot 
rolied sheet steel N. Hagiwara, Z. Higo and 
S. Tanaks , Kohan, 1953, . w, 3 45 
The low i¢ finishing ten | y 
he kirichser 
pertit trl the 
after any annealing ten 
Superior prope 
cementite and no 
centrated at the rim- ~oundary 
—— and treating alloy steel plates. 
R. R. Fayles (/nd. Heat., 1959, 26, Mar., 515 
22) The ai Wr ¢ phasises the extreme care 
id adherence to perating te 
that are necessa i 1° production of heat 
dalloy articular difficulties 


im melting, cas wrocedure, slab rolling 


and r chniques 


treate 


and conditioning, an thing ane andl 
treatments, are amen" ; 
Rolling of metals J. 1. Greenberge 
Steel Eng., 1959, ond Fan , 99-107) Dr 
ment of modern rolling mill practice is revir 
ed, with examypres 
Recent developments in design and control 
of hot strip mills Kk. W. Barnitz and H. H 
Shakel (Iron Steel Eng., 1959, 36, Apr., 
8Y-101) Productivit ve ineres i the 
Aliquippa 
ghim by applyt 

ol t sirigele 
Details f 


and (le 


hills 


iven 
Lancashire Steel's new primary mill (rit 


Steel, 1959, 25, Feb., 64-65 
is yiven of the main fe 
tion of the new 42-1n. primar roll and 
designed by Lamberton and Co. L for the 
Irlam works of Lancashire Steel ¢ 

Continuous hot rolling of medium width 
strip (Mech. World, 1959, 139, Feb., 80-83) Ar 


’ 
illustrate 


\ brief ce 


and th “u 


enption 


atures talla 


orporatior 


d account of the new Brinsworth mull 
Mannesmann’s new gee mill at Sauit 
ry Marie Kk. Hartenstein and A Thurmar 
Iron Steel Eng., 1959, 36, Feb., 139-148) An 
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outstanding feature of this mill is its complete 
automation; details of the plant and its opera 
tion are given. 

Some experiments 7 temper-passing for 
cold reduced tinpiate Y. Kuwahara, H. Matsu 
naga, K. Suzuki, I. Kuno and T. Hamada 

Toyo Kohan, 1953, June, 19-3 Sheets 
annealed at 700°C are reduced more than those 
annealed at 630°C for the 
conditions, 


same temper-pass 
more ductile. Mechanical 
little affected b various 
methods for the reduction 
Uni-temper method, surface crystal 
gins at higher temp. and reerystal 
complete at lower temp. than with 
the ordinary method K.E.J 

improved lubrication in cold strip rolling 
J.C. Whetzel jun. and 8S. Rodman (Iron Steel 
Enq., 1959, 36, Mar., 123-132) Laboratory 
tests indicate that, for a given amount oft 
lubricant, increasing its viscosity up to a 
certain value rolling loads. Water 
soluble chemicals and mixtures were found to 
be the best lubricants 

Experience in and knowledge gained from 
the operation of a wide hot strip mill and a cold 
strip mill 2. A. Spenlé (*Stahl Eisen, 1959, 79, 
May 14, 683-693) The author describes the 
rolling mill practice applied to a wide hot strip 
nill and a cold strip mill at the August 
Physsen-Hutte, Duisburg-Hamborn. Besides 
the technical description economic aspects are 
An appraisal of different rolling mill 
g. adv 


and are 
properties are 
temper-pas 
Using the 
ligation be 


same 


lisation 1s 


reduces 


discussed 
practices, ¢ antages and shortcomings of 
mills as compared with four-stand 
tandem mills is included r.G. 

Some experiments on cold strip rolling 
H. Takahashi and 8. Miyoshi (J.Mech. Lab., 
1959, 13, Jan., 1-11) Roll loads and torques in 
the rolling of annealed and prestrained mild 
steel strips at various reductions were mea 
sured and calculated by two methods. The 
question of optimum pass schedule is con 
sidered. Tensile tests are also described. 

How theory can heip the cold ag E. L. 
Morgan (Sheet Met. Ind., 1959, 36, Jan., 53-61) 
A lecture. The theory of cold rolling is pro 


pounded, with a note on automation. 


Cold rolling of steel strip G. A. Finch 


Sheet 
A lecture. 
pic bling and 


and contour, 


Vet. Ind., 1959, 36, Mar., 211—22: 
rypes of steel, strip properties, 
other pre-treatments, roll size 

bearings, reductions, heat treatment and 
skin 


and 


furnaces, rolling, 


briefly 


passing or temper 


ontrol automation are 


very 
reviewed 

New design of driver back-up rolls for cold- 
rolling mills V. Wolpert (Sheet Met. Ind., 1959, 
36, Mar., 201 A brief account of the 
rann MKW design 

A Russian fine wire rolling mill © 
Tron Steel, 1959, 32, Feb., 44) 
given of an improved 12 
mill designed by the 
Institute of the 
Construction 

Trends and developments in electrical auto- 
mation systems for steel plant processes WW. | 
Millar ( /tlast Furn. Steel Plant., 1959, 47, Jan., 
64-71) Subjects dealt with include the re 
designing of main drive motors to facilitate 
arious types of control equip 
and the packaging of heavy duty 
equipment 

Direct-current motors for rolling-mill auxili- 
ary drives and their control HH oon and 
=. 2 von Knobloch (Stahl Eisen, 1959, 79, 
June ll, 866-873) The advantages of dx 
motors as compared with 
motors for this purpose are stressed 
of modern arya of d.e 
formanes 


Schloe 


Pedder 
A description is 
stand fine wire rolling 
Central Scientific Research 
Soviet Ministry of Machine 


maintenance, \ 
ment, 


three phase a.c 
A number 
their per 
d control and control equipment 
are ce eatinel r.¢ 

ingot delivery from soaking pits to the 
blooming-mill roller table Committee for Lr 
ventions and Discoveries (Stal’, 1959, (2), 149 


150) An installation is described comprising a 


motors, 


conventional ingot car and another of special 
design, which is shown, to convey the 
from the group of soaking 
from the intermediate roller table to the ingot 
of the mill. This dispenses with 
f a crane and breaks the bottleneck 
often occurring at this point 

Development of the drives and other electrical 
machinery in roiling mills W. Nurnberg (Stahl 


ingots 
nearest pits and 
receiving table 


the use o 


Eisen, 1959, 79, May 14, 694-703) The use of 
rectifiers in rolling mills has changed the type 
of electrical drive and that of all auxiliary 
machines in the last few vears exploring the 
way towards complete automation. The de 
velopment is traced and control equipment 
and measuring apparatus reviewed and dis 
cussed T.G 

Steel strip shear and classifier drives at 
Velindre (Engineer, 1959, 207, Feb. 20, 205 
298) The automatic pe control system and 
electrical inspection equipment are described 

Rotary shears for longitudinal cutting |. (: 
Kulbatschny Vechanical Yquipment 
Rolling Mills, 1954). The design of rotary shears 
and the commercially 


for 


available types are 
considered Power requirements, cutting pres 
sures and work done are then treated and the 
necessary equations derived. The cases where 
one or driven, and multiple 
discussed for both hot and 


both dises are 
shear designs are 
cold mills 
Efficient handling * sheet G. Rich 
Met. Ind., 1959, 36, Jan., 48-49, 52 
count of the new ins stallations by the Rich 
Steel Co., Los Angeles, is given. Cranes, a 
roller conveyor and fork trucks are used 
_ Study of the flying micrometer. tI ‘I 
yo Kohan, 1954, 3, May, 33-38 
tative details of the err 
in the readings (from expansion of gauge 
time lag of the temp 
installation ete.) are given 


(Sheet 


An a 


Kinto 
Quant 
rs which can be caused 
rolls, 
compensator, incorrect 
A contro 
to eliminate these is described. K.F.3 


| scheme 


MACHINERY AND SERVICES FOR 
IRON AND STEEL PLANT 


Specifications for the design af ore-handling 
cranes: (a comparison between American and 
German specifications) ©. Schindler (Stahl 
Eisen, 1959, 79, July 23, 1083-1085) The 
differences in American and German specifica- 
tions for the basis of ore-handling 
cranes are pointed out and discussed.—tT. a. 

Cooling of crane cabins in hot workshops 
O. A. Kremirev and A. L. Satanovskii (Stal’, 
1959, (3), 282-285) A system of air condition 
ing for the bridge crane operators at Dzer 
zhinsk is described. The air-water vaporization 
system was used 

Production cost of steam in waste-heat 
recovery plants P. V. Avan’ev (Stal’, 1959, (4), 
370) A formula is proposed for saving of fuel 
where the unit is inside the HEP system. That 
of Karpitehin ibid., 1958, 3), 253-256 
assumed separate heat supply 

Gasholders in steel works 8. Oldrich (Aoh 
Lapok, 1959, 14, Feb.March, 100-103) The 


author reviews the construction, use, and 


design 


cost of gas-holders in steel works P.K 


WELDING AND FLAME-CUTTING 


Rumanian achievements in the field of weld- 
ing St. Nadasan and A. Kottlar (Soud. Techn. 
Connex., 1958, aa, Nov.-Deec., 463-468) The 
development and present position in the field 
of welding in Rumania are reviewed, and some 
examples of welded structures in that country 
are given. 

Welding of dissimilar metals by arc welding 
with coated electrodes J. Hinde (Rev. Nickel, 
1958, 24, (4), 79-89) Using this technique the 
welding together of various combinations of 
stainless 
ld metals 
with a refer 


from nickel and 
steels to mild steel, with different we 
is studied, the article concluding 
ence to the welding of cast iron 

Metallurgy of heterogeneous joints. |. Steel- 
copper bond F. A. Calvo and A. Revuelta 
Cien. Teen. Solda, 1959, 9, Feb., 1-1-1-15 
Experiments are described and illustrated by 
micrographs which show that an Fe-Cu bond 
with good mechanical properti 
The properties of welded joints of the two 
metals are examined (13 refs 

Niobium in stainless steel weld metal (. . 
Mukhin and N. Ya.. Paleh’uk (Brit. Weld. J., 
1959, 6, Feb., 82-86; from Avtom. Svarka, 
1957, (2), 1-10) The effect of up to 3°, Nb on 
structure and mechanical properties of welds 
in 18/8 type After heat 
treatment at 850° or 650°C, a previously un 
reported phase (the N-phase) was detected in 
addition to Fe,Nb, and Fe,Nb,)Si 


dissimilar metals, 


is possible 


steels is described. 


, which 
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form during welding. The phase is similar in 
structure to the chi phase in 18/8 steels con- 
taining Mo A.D.H 

The effect of the kind of current on the inter- 
action between slag and metal in electro-siag 
welding Yu. N. Gotal’skii (Avtom. Svarka, 1955, 
8, (5), 47-49) In d.c. welding there is more 
transfer of Si from slag to metal than in a.c. 
welding and the observations support the view 
that the yreater transfer in a 
compared with 
electrolytic effect 

Butt welding of high carbon a alloy steel 
wires A. T. Gals and A Fofano 
Stal’, 1959, (4), : idan breaks of 
butt welds in wire drawing led to investigations 
welding conditions 
and to the design of an automatic flash welding 
machine which also removed heat burrs and 
applied heat treatment. Defects in the welds 
were identified, especially 
structures are shown 

Control of melting rate and metal transfer in 
gas-shielded metal-arc welding. Part 11. Con- 
trol of metal transfer A. Lesnewich (Weld. J., 
1958, 37, Sept., 418s—425s (xial-spray, 
and globular methods of metal 


gas-shielded ‘s are com 


electroslag as 
ordinary are welding is an 


to lay down satisfactory 


oxide inclusions, and 


rotating -spray, 
transfer in 
pared, and 


metal ar 
reasons for preferring the first 
method are given and discussed 

The cast and welded stern-post of an atomic 
icebreaker P. A. Orekhov (Svarochnoe Pr 
vodstvo, 1959, (1), 40-41) The 
weight 83 t, dimensions 19-2 
sists of 12 separate 
transport. The 
liminary 


weldment, total 

11-0 m, con 
castings to facilitate rail 
article not only des 
experiments 
actual welding, 


cribes pre 
leading to, and the 
of the stern-post, , ut also the 
heat treatment of the castings and the 
good of defects 
foundry. 

Three new low-hydrogen iron-powder elec- 
trodes D. C. Smith and W. G. Rinehart (Met 
Prog., 1959, 75, Feb., 102-107) Three new 
electrodes have been developed for higt 
strength weldments of steels 4131, 4140, and 
4340 as used in the aircraft industry. Tests 
show that the weld metal matches hardness 
and tensile strength of the base at tempering 
temperatures between 450 and 1250 F P4 

Alumoweld wire, a new aluminium coated 
steel wire with a = coating L.. ©. Whitn 
(Wire Wire Prod., 1958, 33, Nov., 1362-1364, 
1413) An account is given of the development 
to pilot plant scale of a process for producing 
Al-coated wires for transmis 
metallurgy technique are 
bonded ¢ 
sectional area A. 

Influence of melting practice on the +o 
ties of eee alloy M. I. Vinograd and B 
Lyubinski Stal’, 1959, 5), 448-451) a. 
alloy welding stainless and heat 
resisting steels. The ductility depends on its Si 
content but is sensitive Iting conditions 

The effect of moisture absorption and its 
retardation with unalloyed basic electrodes 
kk. Kauhausen and 8S. Sadowski 
Schneiden, 1959, 11, April, 115-120 Phe 


behaviour of electrode coatings in morst air 


making 


before despatch fron the 


oating constituting 


is used for 


to me 
Neh weisser 


explained, 
tion of mx 
deseribed. Rods with water-repellant coatings 
keep better in 
welding properties eee ieee _— 
use is to be recommer 1 howeve 

The weldability of sane carbon os alloy 
steels ‘ Roques, H wav, Ch. Dubois, and 
P. Bastien (Rev. Mét., 1959, §6, April, 331 350 
discussion 350-358) It is pointed out that tw 
factors present st 


and measures to retard the absory 


isture by basic welding rods are 
storage and show mproved 
befor 


must be multaneousl t 


cases of brittle fracture near welded joints, the 
inabilit 
plastically. In studying 
eloped by 
sts on the 
Impact tests or 


presence of high local stresses and the 
of the metal to deform 
the second factor, the t 
Pellini and co 


hnique ce 
workers was used in te 
parent metal tesults of 
grades of high 
investigations on the 


various strength sheet, and 
heat-affected zon 
adjacent to the weld are discussed (32 refs.) 
Control of the weldability of steels (\/¢/ 
Constr. Méc., 1959, 91, April, 275-281) Subjects 
discussed include the definitions of weldabilityv, 
cracking and notch bar 


behaviour of structural steels on 


its measurement by 
tests, and the 
welding. 





_,§ a of low alloy converter steels 
8S. Astaf’ev (Stal’, 1959, (6), 553-560) O, 
~ thead steels from the naturally alloyed Orsk- 
Khalilovo pig-irons in the basic converter were 
examined for weldability bv the fillet test 
Five grades were tested after rolling into 
sheets. Tests for brittle tendencies were made, 
but, in general, satisfactory welds can be 
rade. In some cases careful choice of the weld 

ing re od was necessary. 

An investigation of lap seam welds in 17-7 
PH stainless steel }. J. Funk and A. C. Willis 
Weld. J., 1958, 37, Sept., 897-905) A method 
3 described for measuring secondary current 
in @ welder, and for calibrating the 
neasuring equipment, and data on the seam 

elding of P.H. stainless steel sheet are given, 
with a discussion of defects found, and the 
letrimental effect on joint strength of elevated 
temperatures 

Effect of ones and stress relief on the 
— plate J. Loberts (Brit. Weld. .J., 1956, 
6, Feb on = The properties ot 
the heat-affected zone for mild steel, notch 
luctile and low-alloy high-strength weldable 
teels are equal to those ot the plate 
cracking or are 
Brittle 
residual stresses and is less liable 
notch-ductile steels —A.D.H 

Research into the thermal processes during 
gas pressure welding of rods M.S. Nikitin 
Svarochnoe Proizbodstvo, 1959, 1), 24-27) 
Coefficients were determined for the calcula 
tion of the thermal processes and compared 
with the results of experiments, 
parison is made between the thermal efficiency 
of different torches. The method of calculation 
may be used for the calculation of the heating 
and cooling during gas pressuré 
ductile condition, and 
serve as a basis for choosing appropriate weld 
ing conditions, assessment of the processes of 
grain growth and structural transformations 
and also for the choice of design characteristics 
of multi-flame torches. Calculations of the 
heating of the rods with shielding of the weld 
on the basis of a fixed surface source, the heat 
flux of which is distributed evenly over the 
periphery of the rods and normally along the 
generating line, satisfactorily with 
experimental results. The experiments show 
that the intensity of the heat exchange 
between the flame and the surface of the 
n the tirst stage of heating is 8 10 
yreater than in the second stage 

Joining aluminium to stainless steel M. ©. 
Smith and D. D. Rabb (NBS-3522, 1955, 
Mar., pp.19; from US Govt. 1958, 30, 
Nov. 14, 471. No abstract). 

Air-hardening, high-strength steel is easily 
welded (Vat. Design Eng., 1958, 48, Dec., 
124-125) A new ultra-high-strength alloy steel 
called X200 that can be air-hardened and 
tempered to a UTS of 280000 psi 
developed by US Steel Corp. It 
(0-41-0-46, Mn 0-75 1-00, P > 0-025,8 > 0-025, 
Si 1-40-1-75, Cr 1-90-2-24, Mo 0-45-0-60, 
V 0-03. 0-08 Tensile propert 
temperatures are listed from 400 
easily welded by both 
nert gas are welding T 

Recent Covetepments in weld electrodes. | 
W. P. Campbell (Can. Metalw., 1959, 22, Mar., 
4044) The sane discusses the development 
of low-hydrogen welding electrodes and out 
lines their advantages and chief applications 
Che addition of iron powder to the electrode 
and the mechanism 


seam 


mechanical 


parent 

hardening 
fracture is shown to depend on 
to occur in 


inless excessive 


ibsent. 


and a com 


pre CESBRES 


welding of rods in a 


agrees 


rods 


times 


Rep. 


has been 
contains: 


and 
ies for elevated 
1200 F. The 


steel is metallic and 


coating 1s also considered, 
by which the iron powder influences the 
electrode performance is described G.F. 

Most advanced electrodes (Hnyineer foundry 
1958, 24, Dec., 43-45) A deseription is 
given of the new electrode plant of Thermal 
Welding Products, Benoni. Special features 
include a patent extrusion feed, magnetic 
suspension of electrodes durmg drying and 
electronic plant control. \ 

— tacts about iron powder electrodes 
. B. Fieldhouse (Weld. Met. Fabr., 1959, 27, 
Feb. 61-70) The development of electrodes 
coated with mixtures containing iron powder 
is reviewed and the types now available, their 
characteristics, and some of their applications 
are given. 
sidered and ductile 


man, 


Effects on performance are 


con 


and tensile properties of 


tabulated, 
and welding « 


the weld metal are with notes on 
urrent. The 
types and the rutile 

cellulose type are then separately discussed 

Alloy welding fluxes for low-alloy steels, 
Stainless steels and hard surfacing K. A. Wilson 
(Weld. J., 1959, 38, Jan., 20-27) ompo inded 
alloy fluxes can be made up from fo 
types (Cr, Mo, V, and Ni flux) and a neutral 
flux. The primary fluxes are blended with the 
neutral flux to give the following percentages 
of maximum alloy content of any one element 
in the weld deposit: Cr 8-7, Mo 6-2, V 2-2, and 
Nill Appheations of the flux are deseribed 

Interaction between slag and metal in electro- 
slag welding Yu. N. Gotal’skii (Aviom. Svarka, 
1954, 7, (5), 38-43) The process is described 
and Si and Mn transfer to 
of flux basicity (Mn iners 
and the of an electrolytic transfer 
of foreign elements to the weld metal at the 
electrode tip is noted and the 
discussed. 

Effects of preheating, thermal stress relief 
and electrode type on notch toughness |.. | 
MeGeady ( Weld. J., 1958, 37, Dec., 543s 
\ study was made to determine what 
parative benefits in notch toug 
may be realizes 
pre-heating for welding, as against 
stress relef, or by changing fr 
to type E6016 electrode. The 
out on A-201 and A 
thick are presented in many graphs a 
and discussed in detail.—-1 

Postheat treating weldmonts with an exo- 
thermic material M. F. Sheely and B. | 
Lacey (Weld. J., 1958, 37, De« 
rhe exothermic material consists of Al powder, 
metal oxides, refractory materials and binders. 
The results of the study show that 5°,Cr 
0:-5°% Mo wrought pipe weldments 
successfully postheat-treated with 
exothermic material. Metallurgical examina 
tion and physical tests revealed no detrimental 
effects caused by this treatment T.G 

The weld heat-affected zone bk}. F. Nippes 
(Weld. J., 1959, 38, Jan., Is-18s) The 1958 
Adams Lecture. Effect of weld thermal cycles 
on the microstructure and mechanical 
behaviour of the metal in the heat- 
affected zone is described and the following 
topics prediction of arc-welding 
eonditions; weld thermal knife-line 
attack in austenitic stainless steels; hot duct 
ility of high-temperature alloys; studies of the 
heat-affected zone of T-1 steel; prediction of 
weld heat-affected-zone microstructures; and 
development of a high-speed dilatometer 

Phase analysis of resistance welded joints in 
unalloyed and low-alloy carbon steels |). 
Hrivnak and I. Hrivnak (Brit. Weld. J., 1959, 
6, May, 237; from Hutnicke Listy, 1958, 
13, (3), : 241) 

Brazing a practical and versatile art H 
Thomasson (Canad. Metalw., 1958, 21, Dec., 
30-32) Brazing has been improved gre atly by 
modern methods such as h.f. induce 
tion, furnace, and resistance heating. The use 
ful fields of applications of these methods are 
briefly outlined r.t 

Vacuum brazing furnace design G. J. Crites 
(Ind. Heat., 1959, 26, Mar., 462-470, 480-486, 
494) The author first discusses the 
atmosphere, temperature, 
quirements of brazing equipment 
considers the 


cooling rate, 
rutile 


ageing, 


and oxide-silicate 


ur pr mary 


metal as a function 
ases and Si decreases 


occurrence 


mechanism 1s 


5538) 
com 
hness of weld 
ments through use ot 
thermal 

E6010 
results carried 
212 steel plate, 14 in 
ind tables 


ym type 


5548-557s 


can be 
such an 


hase 


discussed: 


evcles: 


of heating 


essential 
and mechanical re 
He then 
design of vacuur brazing 
furnaces, dealing particularly with the 
and electrical requirements 
illustrating the type of calculation necessary 
for element design are included G.} 

Further evaluation of Ni Cr B and Au 18Ni 
brazing alloys W. H. Chang (Weld. J., 1958, 

» Dee., 5358-5428) The tensile and impact 
properties of AISI 347 and AISI 410 butt 
joints brazed with Ni-Cr—B alloy and with the 
Au 18Ni alloy are evaluated. Data in the form 
of tables and graphs are presented to show the 
changes of and impact strength as 
affected by temperature and/or joint clearance 
for temperatures between room temperature 
and 1200°F. Some data on the 1500°F oxida 
tion resistance of the brazed joints are in 
cluded.— T.«. 

Bright heat treating stainless steel parts at 
Specialty Steel Treating, Inc (/nd. Heat., 1959, 


vacuum 
Two examples 


tensile 
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26, Mar., 630-632) A hur type 
belt electric furnace is used b 
Treating Inc. for « 


Specialty 
ntinuous bright brazing of 
without flux, and for 
bright annealing and hardening of metal parts 
which must be finished to close tole: 
Details of the installation are giver I 
One temperature for successive brazes ( D. 
Cremer and R. 8. Mueller (Prod. Eng., 1958, 
29, Dec. 8, 84-86) Une kel alloy 


raised remelting temperatures alot with care 


stainless steel assemblies 


ances 


of mou 8 having 


ful design allows complex multiple 
schemes to be carried out 
High-temperature brazing alloy base metal 
wetting reactions W. Feduska (Weld. /., 1959, 
38, Mar., 122s-13Is Five high-ter 
— 3 ire and 6 brazing alloys 
ested for 118 com ms of one or the other 
pre the re 
wettabuilit 


hrazing 


perature 
n-base were 
Dinati 
‘sults are tabulated. In eneral, 
decreased with rise erature 
attributed to reaction between the 
ments. Vacuum and H, ¢ atm 

spheres were ‘ Wettability 1 ve im 


was usuall reatest 


Predicting gap change reduces trial hiner in 
brazing mone metal joints |). ©. Herrschaft 
Weld 59, 38, Mar., 232-235) A aeere 

matical investigation and the sulting 
graph are presented to predict 


and this 


comp 


nomo 
joint clearances 
rature It is not 
trial runs 


on raising to brazing tempe 
d entirely to eliminate 
Study on the soldering of tinplate H. [to and 
Suginohara / Kohan, 1955, » Dew 
6 Hot-dipp« and ctroplated tin plate 
lade inder controllec . conditions 
ntaining NH, yr 
Idering Solde 
Variou al oul of tin svete t juive 
sults at 100°C yove the m.p. Heavier c« 
give better results, and the chet 
eatment of the 
“A study on the ectiaing of electro-tinplate 
H. Morimoto and I. Tanaka (Toyo Kohan, 
1955, 4, Dec., 7-12) Solderability w 
ated by the capillary rise test. It is i 
by using a high-lead (98°,,Pb 
increasing the acidity of resin aleohol flu 
2-5°,, lactic acid or salt, and 
ttability of the flux with 2-5 
+ } } 


clau 


ontaining 


surfac wakes no difference 


aniline 
creasing we 
glycerine 

A survey of the bonding of cermets to metals 
G. R. Van Houten (Weld. J., 1958, 37, Dec., 
558s-560s) Metallizing history, joint 
joint materials, methods of wetting, methods 
of increasing braze strength other 
nent topics are reviewed in thi literature 
survev (168 refs.) \r.G. 

A study of the deterioration of adhesives in 
metal bonds at high temperatures J. M. Black 
and RK. F Blomquist (WA DC-—T R-55-330 
PB-131500, 1955, pp.44; from Nuclear Sc 
fbs., 1959, 13, Mar. 31, 502) Perf 


phenol- formaldehyde -epoxy 


design, 


and pert 


rmance of 
adhesives on 
stainless steel and Al with surface 


eurin 


preparation, 
g, ageing and atmospheric conditions was 
assexsect 

4000-Ib iron castings salvaged by compressed 
air-arc cutting M.G. Boyer (Weld. J., 1959, 38, 
Mar., 239-240) Sections were successfully cut 
away trom 
cutting 


castings 4 in. thick us air-are 
with a torch after conven 
tional methods had failed 

Simple pencil drawings guide automatic 
flame cutter h. I. Jones (Jron Age, 1959, 183, 
Jan. 4, 59-61) An automatic flame cutting 
system is described in which the cutting torch 


tracer 


gouging 


is guided by an electron following 
ordinary pencil lines-—a. ¢ 

Paper template guides flame cut (/ron Age, 
1959, 183, Feb. 26, 89) A full-se at paper 
pattern is traced by a photoelectric head 
which actuates the cutter. Accuracy 1s 
cutting 


flame 
in. when 

thick A.G 

Optical marking and automatic plate produc- 
tion W. RK. Mellanby (7rans. N.E. Coast Inst 
Eng. Ship., 1959, Mar., advance copy, 247 
284) A fabricating plates by the 
control of a flame cutter by means of a photo 
graphic negative from a drawing is described. 

The hydrogen nitrogen trifluoride torch 
H. H. Rogers (Ind. Eng. Chem., 1959, §1, 
Mar., 309-310) Cutting of cast iron and alloy 
and stainless steels, also welding and brazing 
processes, are outlined 


shapes up to 14 im 


system of 
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ERRATA JISI, 192, Aug 
p.402a, lines 22-23: from the bottom 
For ‘Both gave better results than the 
welds did’ read ‘Both ga 

arable with the 


1959, 


manual 
rood results, comps 
manual welds’ 


Thid., \ime 15 from the bottom 


Heuber’s’read ‘Neuber’s 


MACHINING AND MACHINABILITY 


Machinability study of a ceramic tool. II. 
Tool wear in ultra high speed cutting K 
Yamada, N. Nakayama, H. Kajihara, 8. Sakai 
and H. Mii (Rep. Govt. Ind. Res. Inst 
1959, 8, Feb., 74-80) Cutting of steel at speeds 
up to 2500 m/min with a carbide 
1200 m/min tool exam 
ined. The rapidly, but the 
behaviour of the wear was nearly the 
in ordinary high-speed cutting. The 
tool showed little wear, and no crater wear on 
the top rake. Surface quality was fairly good 

Workability of cold-drawn steel on auto- 
matic lathes I... [. Fel’dshtein, B. I. Naumov, 
V. V. Konvashov and A. I. Ryazanov ( Vestnih 
Mashin, 1959, (3), 57-61) A theoretical 
practical analysis is given of the 
various factors on the workability of 
steels: cutting speed, cutting force 
formity of the working surface 

Tool wear and machinability /. M. Trent 
(J. Inst. Prod. Enq., 1959, 38, Mar., 105 130) A 
microscopical study of the wear of carbide 
tools is described in terms of flank, cratering of 
rake build-up of rake surface and cutting 
edge, deformation of cutting edge, cracking of 
eutting edge and chipping or fracture due to 
impact. Illustrations of these types of wear are 
shown and related to cutting speed. Machining 
charts are produced for epee and cast iron 
and for stainless and high-S steels. Flank wear 


Nagoya, 


tool and at 
with a ceramiu were 


former wore more 
Sarnie as 


ceramic 


ana 
influence of 
these 
and uni 


face, 


is then examined and re oe to a number of 
factors, especiallly temperature distribution. 
The effect of ousting fluids: effects on various 


“oshi- 


Tokyo, 


work materials N. Shinozaki and 
kawa (Rep. Inst. Phys. Chem. Res 
1958, 34, Nov., 365-373) [In Japanese 
On the action of metal cutting fluids at low 
speeds M. ©. Shaw (Wear, 1959, 2, Feb., 217 
227) Fluids are classified as low speed, improv 
ing surface finish, and high speed, predomin 
antly coolants. The low-speed type prevent 
welding by formation by chemical means of a 
solid layer on the chip. It is shown that they 
are required to form a relatively high shear 
strength layer and an explanation is suggested 
Sintered alumina cutting tools Kk. N. 
(Engineering Materials and Design, 1958, 1, 
Dec., 149-151 An account of properties and 
performance is 


Cook 


riven and recommendations 


for the use of ceramic tools and grinding wheels 


are made with comparisons with carbides. 
Lubricant behaviour in concentrated contact 
systems the castor oil steel system F. W. 
Smith (Wear, 1958/59, 2, May, 250-263). 
Effect of phase transformations of steels on 
the wear of cemented-carbide cutting tools 
during machining H. Opitz and G. Ostermann 
(Stahl Eisen, 1959, 79, Apr. 16, 514-522) X-ray 
analysis eleetron-microscope studies of 
chips and of residues of the work piece on the 
eutting tool of cemented carbide showed that 
the steel to be cut undergoes a phase transfor 
mation to y while ghding over the 
cuttin The austenite phase formed deter 
mines the reaction behaviour with the cutting 
tool and therefore the degree of wear of the 
latter. With increasing ( ntent in the austen 
ite the wear of the increases. It follows 
that wear of the tool tip will be least if the 
austenite formed can be kept very low Trials 
to prepare steels that show austenite 
during cutting and co msequently low cutting 
tool wear were carried out r.G 
Ceramic and carbide tools tested on steels 
Production ge Research Association 
Metalw. Prod., 1959, 102, Feb. 20, 320-324 
Tests on En 28, 25 and 2! with eight makes of 
British and US ceramic tins are reported. The 
geometry of the tools is described and optimum 
cutting rates were measured. No recommenda- 


and 


from 2 


yg tool 


tool 


a low-( 


wn that such tools 
and may be 


tions are made but it is sho 


ean be used successfully 
for finish turning 

Machining hardened bearing races with 
cemented oxide tools H. J. Siekmann (Machi 
ery, 1959, 94, Mar. 4, 481-483) Tests leading to 
the development of machining methods for 
steels of 60-63 Rockwell C are outlined and the 
recommendations resulting are given 

Starting device reduces roll grinder size 

Vetalw, Prodn., 1959, 103, Mar. 27, 550) An 
auxthary device incorporated in the headstock 
gh initial tongue and reduces 
consumption of roll 


superior 


yvercomes the hi 
s17e, weight and 
erinding machines 

Metal smoothing Bb. M. Askinazi (Mach. 
Design, 1959, 31, Feb. 5, 20-30, 32) An account 
of a Russian proce which a tool of TiC or 
material is forced against a revolving 
current of 


power 


ss ir 
Similar 
and a 
passed through the contact 

Some electrical phenomena in metal cutting 
V. Solaja and H. L. Hughes (Wear, 1958/59, 2, 
May, 311-314) The thermo-e.m.f. is plotted 
igainst cutting steel and 
metals. It appear to give a 
measure of wear 

Steel may Ferrand Luttmer Ltd. (Air 
raft Prodn., 1959, 21, Mar., 84-87) Profiling 
with W¢ tipped tools with CO, 
described 

stestvomastiaing speeds its attack H L Kee 

od. Eng., 1959, 30, Mar. 2, 59-62) New 

phan se electromachining 
eribed which 


WOrk - piece ~~ SIMD amps 18 


other 
reliable 


ape ed for 
does not 


cooled 


equipment is des 
has a novel impulse generator 
giving cutting speeds 40 times that of Ameri 

an models. The applications and limitations of 
the various methods of electromachining are 
discussed A.G. 

System removes scrap with underfloor belts 
(Iron Age, 1959, 183, Jan. 8, 70-71) The use is 
described of an underfloor 
which collects scrap from a number of machine 
tools. Labour is saved and proper design is said 
to have resulted in very low maintenance 
costs A.G 


scrap conveyor 


CLEANING AND PICKLING 


Methods and chemicals commonly employed 
for the preparation of steel surfaces prior to 
painting J. H. Dudek (JAAE,/, 1959, 19, Mar., 
49-53) Solvent and alkali, and acid 
cleaning, pickling, and phosphate treatment 
are reviewed. 

Flame scarfing stainless and heat-resistant 
steels D. I. Gololobov and B. M. Litvinoy 
Stal’, 1959, (2), 145-147) High Si and Cr steels 
in blooms and forged billets 
expe rimentally, the tendency of such steels to 
after verified. Al-Mn 
with or added to the 
temperature 


steam 


were scarfed 
scarfing 
without Ca-—Si 


raises the 


erack 

powder 
oxy-acetylene 
sufficiently. Comparisons with chipping and 
abrasive dressing An industrial 
great saving 


was 
flame 


were also made 
process has been worked out with 
of labour 

Cleaning and passivation of corrosion resist- 
ing steels L.. Lowrey and J. Thompson (Tech 
Rep. NGF-T-28-57; NAVORD Rep. No 
5518; PB 131964, pp. 25) Typical methods for 
the removal of seale, flux, slag and lubricant are 
surveyed and the function of passivation is 
considered. The rate of attack of HNO, 
HF pickling solutions and of HNO, passivat 
ing solutions evaluated for AISI, 200, 
300 and 400 types and the effect of chloride 
oted. The rate was usually 
1O-* in./unit area/h). The 
as most marked in 400 type 
attack of HNO,-HF 

10-® in./unit area/h) 
s steels and higher still 
(1904-6702 10-®} for 400 series. Heat treat 
ments producing carbides in 302 steel increased 
the rate of attack more than tenfold in 
HNO, and ~46 times in HNO,-HF. Type 32 
steel with similar heat treatment but without 
apparent carbide production showed very low 


was 
contaminants was! 
low (O-17-4-51 
effect of chloride w 
steels. The rate of 
greater (32-8-310-2 
for 200 and 300 serie 


was 


rates of attack. 

Factors influencing the rate-of-pickling _ 
on tin-piate steel R. M. Hudson and G. L. 
Stragand 1959, 15, Mar., 135 10} 
Factors influencing the lag time test are 
identified and lexity is shown. The 


(Corrosion, 


its comp 
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high concentration of 


before 


surtace annealing 


surtace during that proce are indicate 
requiring study 

Wire prepared for drawing by mechanical 
descaling (Stee/, 1959, 155, Mar. 2, 116-117 
After pilot plant experience a Cleveland firm 
adopted mechanical descaling in prefer 
ence to pickling. Among other ady ges th 
minutely cupped holds lubricant and 
facilitates drawing A.G 

Preliminary study of ultrasonic descaling 
Sages N YO-7923, PP 14; from US 
Govt. Re 1958, 30, No 14, 472, No 
abstract 

Some tips on —— finishing B. A. Farmer 
Prec. Met. Mold., 1959, 17, Mar., 51-53) Ina 
series of questions and answers, the author 
general hints on the 


has 
anta 


surface 


gZives some 
tion of the barrel-finishing 
parts are illustrated and the relative 
l-tinishing hand-finishing ars 
pared GF 

Savings with a new type graphite heat- 
exchanger in steel pickling plant 13. A. Garman, 
A. Hilliard and N. H. Riches (Brit. Chem 
Engineering, 1959, July, preprint, pp. 5) An 
account of the use of a Polybloe installation 
for heating liquor at Wednesbury 
ention of deposition in the 


efficient opera 
process I'vpical 
costs ot 
barre 


and com- 


steel pickle 
is given. The prev 
plant is discussed and costs are considered. 

Some recent developments in graphite heat- 
exchangers and similar equipment \. Hilliard 
(Industrial Carbon and Graphite, 1958, reprint, 
605-617) The design and properties of 
block heat exchangers are outlined 

Considerations on the design of graphite 
heat-exchangers A. Hilli 
Engineering, 1959, March, 
development and construction 
graphite heat exchanger are de 
flow and _ pressure-drop 
heat exchange capacity are shown. 

Studies on the waste liquor from plants. 1. On 
the harmful components and the water pollu- 
tion of the foul water. Il. A new disposal 
method of the acid-pickling waste liquor 
K. Sivazuki and 8S. Hanawa (Toyo Kohan, 
1953, Dec., 56-60; 61-65) [In Japanese] I. The 
chief harmful constituents are ferrous sulphate 
and sulphuric acid (contents, pH ete. given) 
from acid pickling. Dilution over twenty times 


graphite 


ard (Brit. Chem. 
reprint, pp. 6) The 
of the Polybloe 
scribed and its 


characteristics and 


makes the water harmless 
Il. A treatment is proposed 
H,SO, is added to the 
and the then 
pickling. Optimum conditions are e stablishe d 
Lecoy FeSO, and 60‘ H,SO 
A review of modern methods available for the 
disposal of finishing trade effluents (Prod. Fin., 
1959, 12, Mar., 64-71) From information 
supplied by manufacturers of equipment. The 
account is intended to supplement the recent 


to aquatic life 
whereby conc. 
to ppt. FeSO,, 
diluted for use in 


waste 


solution is 


eries are 50° 


series on legal requirements 

in the new towns: a review of Local Authori- 
ty bye-laws on finishing trade effluents Lord 
Meston (Prod. Fin., 1959, 12, Apr., 54-60). 


PROTECTIVE COATINGS 


Properties - uses ° electroplates (\/at 
Desiqn Eng., 1959, 49, Feb., 121) A table of 
physical properties, « resistance 
soldering properties with 
is presented for 35 metals 
Reference index of the current protective 
coatings specifications (P22 151166, {1959}, 
pp 159) A list of US Govt specifications for 
plating, corrosion 
various kinds, 
non-metals 
Science for electroplaters. XXXVI. Organic 
chemistry L. Serota (Vet. Fin., 1958, 56, May, 
93-96; June, 76-77; July, 70-73) Elementary 
ideas of structure simple reactions of 
hydrocarbons and alcohols and an outline of 
polymerization reactions are given. Aldehydes 
and ketones are XXXIX. 
(Aug., 73-75, 81) Organi described 
XL. (Sept., 67-70) 
and citric acids and their uses in plating are 
described in an elementary way. XLI. Amino- 
acids (Oct., 74-76; Nov., 73-74) Sulphonic 
acids are also considered with examples of Cu 
baths and of cresolsulphonates in tin baths. 


XLII. Amines (Dec., 66-69) Various 


orrosion anda 
an indication of uses 


and alloys. 


finishes of 


for metals and 


resistance, 
trade names, et« 


and 


also mentioned, 
acids are 
Oxalic, 


suceinic, tartaric 


uses of 








amines it plating are noted ethanol- 
amines are included. XL. Diamines (1959, 
57, Jan., 62-64) Ethylenediamine and _ its 
rmal derivativ 
gents are described, 


es and their use as chelating 
with the effects of pH 
ind their use in analysis, such as the determin 
ition of Mg with EDTA. XLIV. Amides 
Feb., 71-73 23 of forrmamide in electro- 

position, of sulphonamides, urea ana thio- 
irea are outlined. XLV. Sulphamic acid (Mar., 
67-69) Uses for Pb, Niand In and for anodizing 
are reviewed. XLVI. Organic salts (Apr., 71 
74, 76) Formates, acetates, tartrates, laurates 
tc. are reviewed as plating bath constituents 
XLVI. 
phated alcohols 
rylate ars 


Esters (May, 72-73, 76) Uses of sul 
and of poly methyl metha 
noted, the latter as insulators and 
soatings. 

A ty thy metallic coatings J 

let Min. 1958, 56, Dec., 60-63) 
issing gene Iipping t etn 
with quantitative stripping, inter al 
brass, Cd, Cu, Cr, Cr-Ni-Cu, Au, Pb, Ni, black 
yxide coatings, Pp yhosphate co ating Pt, Ag, 
Sn, Sn-Zn alk and tis ieeun abel r.¢ 

Plating on aluminium using an iron inter- 
layer |). S andon and T. Banerjee ( ins 
Indian Inst. Met., 1959, 12, Mar Part 1. 
Application of an iron inter-layer with subse- 
quent flash-plating of copper or brass (37-44 
Part 11. Application of an iron inter-layer with- 
out subsequent flash-plating of copper or brass 
45-53). Part U1. Use of iron inter-layer 
deposited from ferric chioride solution at tem- 
peratures lower than 95 C, and without flash- 
plating of copper or brass (55-67 

Fire hazards in metal finishing 1). J. Fi 
Electropl. Met. Fin., 1959, 12, Mar 
Icxtinguishing media are also reviewed 

Plating waste disposal \V. Mikos and A. 
Szkudlapski (Met. Fin., 1959, 57, Feb., 61-64 
\ system for cyanide and Cr d 
described, Cyanide is oxidized with chlorine 
and chromate is reduced to chromium su 
with SO, and precipitated 
NaOH and lime. 

Variations in the design of plating waste treat 
systems K. Dvorin (Plating, 1958, 45, Aug., 
827-831) Variations in plant design for the 
treatment of plating wastes according to the 
quantities and types of discharged are 
The clarification unit, which is 
lescribed and illustrated, is the for all 
operations. It is very practical and easy to 
operate,—T.G. 

Five years of ion exchange: User’s report on 
service experience in plating department 
chemical waste treatment S. Rothstein 
(Plating, 1958, 45, Aug., 835-841) A Permutit 
on-exe hange plant for regeneration and rem- 
val chromic acid from plating waste 
solutions is described. By purifying the 
hromiec acid with the aid of ion exchangers, 
substantial savings have been achieved.—t.«a. 

The conservation approach to industrial 
waste control D. Milne (Plating, 1958, 45, 
Aug., 842-846) Ten general steps which may 
be taken by manufacturing plants to cut down 
the volume of waste materials leaving their 
plants and to conserve the sometimes valuabk 
hernicals lost in waste waters are recom- 
mended.—tT. G. 

How Trans World Airlines treats plating shop 
wastes R. L. Garrett, R. C. Garland, and T. 
Sawyer jun. (Plating, 1958, 45, Aug., 847-850) 
A semi-automatic oxidation and reduction 
plant for the treatment of cyanide and 
‘hromium wastes is described.—T.«G 

Recent developments in chromium aes 
D. E. Weimer (Met. Fin. J., 1959, 5, Ma 
89-97) The theory and practice of Cr iethen 
aresurveyed. The effect of heat treatment, crack 
formation, spray suppressants instead of furm« 
extraction, use of high-speed solutions, self- 
regulation of catalysts and crack-free Cr pro 
luction are considered (14 refs.). 

Has chromium plating deteriorated? i. 
Silman (Prod. Fin., 1959, 12, Feb., 65-72) A 
discussion of Ni-Cr plated automobile parts 
with considerable data on marine atmosphere 
exposure. It is regarded as unlikely that 
present-day plating is any worse than pre-war. 

The mechanism of the electrodeposition - 
chromium A. T. Vagramyan and D. 
Usachev (Zhur. Fiz. Khim., 1958, 32, i. 
1900-1906) The reduction n chromic 


rai str ds the auth 


leals 


shlock 


osal is 


iIphate 
Na,CO, 


with 


waste 
liscussed. 


same 


process 


1c1d nows that it 18 necessar to leli it 
sharply two : which the 


reacti 


potential regions with 
m proceeds at the cathode. The polar- 
ization curve may be divided into twe 
to 0-7 V potential and the 
n for a more negative potential up to 1 V. 
rhe first section corresponds to the reaction 
> Cr# With a potential above I V, 
simultaneous reactions occur at the 
— Cr?; Cré+ + Se—> Cr 
2e — H,. The duction of hexavalent 
ervalent chromium in the presence of 
huric acid has 
mie hydrogen 
The structure and mechanical properties of 
electrodeposited chromium ( P. Brittain 
ibstracts of Dissertations, 1056 
1959) 180-181) Six types were obtained 
temperature from 45° to 85°¢ 
annealed at 300-1050°C for 
100 fh. Co 


) sections, 
one ip remaining 
sectix 


+: Cré be 


been shown to be due to 


Car bridge 
1957 
by varying the 
and these 


irom J*6 sec to 


were 
mplex changes were 
ved in the low-ten 
correlated with changes in hardness. ‘These 
changes did not occur in the high temperature 
thoug rh softening occurred Mier 


ssion tests 


obser iper ature deposits and 


leposits, 
ompre 


bet ween 


revealed a linear relatio: 
vield and hardness. Cracl 
formation related to Hy, evoiutior 
»bserved directly. 

Structure and growth of iron and chromium 
electrodeposits on copper single-crystal faces 
A. K Reddy and H. Wilman (Trans. Inst. 
Met. Fin., 1959, 36, Spring, 97-106) Electron 
diffraction were made Four 
stages of growth are distinguished character 
ized by the type of crystal orientation. Tem- 
perature effects and co-deposition of Fe(OH), 
also noted. 

Automatic plant for hard chromium plating 
piston rings H. C. Hickman (Electropl. Met. 
Fin., 1959, 12, Feb., 55, 57) An Efco—Udylite 
plant erected in France is briefly described. 

Composition and application of anodes 1D. J. 
Fishlock (Met. Fin., 1959, 57, Mar., 55-59) 
Inert anodes for Cr and Ni plating and for 
various other metals are reviewed (22 refs.). 

ey! Nett cell J.P. Branciaroli (Plating 
1959, 46, Mar., 257-260) A description of the 
ew design and a comparison with the cor 
ventional type are given. It is 
designed for testing Cr baths. 

Hard nickel plating A. J. Steiger ( Vet 
1959, 94, Mar. 6, 189-190) A review of R 
work from Priborostroiente claiming the use of 
an oxalic acid bath and giving twice the hard 
ness of the normal sulphate bath with more 
rapid deposition. Heat-treatment at 300° still 
further increases hardness, approximating to 
that of Cr. 

Effects of impurities in a bright nickel bath 
on the covering power of a chromium bath 
R. H. Rousselot and G. E. Rousselot (Med. 
Fin., 1958, 56, Dec., 46-50) The authors point 
out that the covering power is a function not 
only of the independent variables of the Cr 
bath, but also of the basis metal and its pre- 
paration which, in the present instance, is the 
underlying Ni plate. The sources of the im 
purities are, inter alia, the 
bath of the parts plated, 
metals, r.G. 

Barrel unit and eegnonnte bath make 
nickel plate stress-free (Steel, 1959, 144, Feb. 
23, 98-100) Advantages claimed for the barrel 
plating process using a nickel sulphamate bath 
include a stress-free deposit free from im- 
purities. Controlled strength hardness and 
brightness and ease of control of bath com. 
position. Some applications are suggested. 

The properties of bright nickel electro- 
deposits in relation to the period of service of 
the plating bath. 111. Composition and micro- 
structure J. Edwards (Trans. Inst. Met. Fin., 
1959, 36, Spring, 86-92) Two proprietary 
solutions have been analysed for C, O, H and 
N. The amount of organic material incor- 
orated in the deposits tended to increase with 
et of service of the bath. It appeared that 
additions of anti-stress agent which lowered 
stress and raised ductility also reduced the 
amount of organic matter included. 

Smoothing the surfaces of ferrous metals by 
copper and nickel electroplating N. A. Solov’ev 
(Vestnik Mashin, 1959, (2), 69-71) The main 
factors considered are: chemical composition 
and concentration of electrolytes, conditions 


stress 


Was 8180 
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oft the per 
depth of layer and the 
action. 
High temperature coatings for chromium hot 
work tool steels }. B ( 
Re 58-269; ASTIA 
PB 151423, 1958, ¢ 
wa hay nf t » test 
gh te 
plating, 
tensilk 
at ordinar 


> aiso Btu 


wear 


Ni-Zn, 


Al-silicone paint did 
strength. Electroless Ni 
resistance 

Galvanized sheet for outdoor eoymentons 
M. H. Davies (Met. Fin. J., 1959, 5, Mar., 
100) Standards are noted and ASTM exy 
tests are summarized. Notes 
included 

The EMF, and electrode potentials of tin and 
iron in systems with tin-containing flux- 
electrodes A. I. Vitkin (Zhur. / Kh 
1958, 32, (7), 1612-1617) By meat fra 


active '18n and 


} 


anal 

deposition from flux solut 

has been stu 

pose the e.m.f and electr 

been mea d it hast 

flux/iron/tin system is the 

plate on which tin was deposited 

electrolyte, the cathode. L It 

deposition is more rapid than fr 
On the electrolytic tinning line K 

(Toyo Kohan, 1954, 3, May, 

g layouts of acid an 


on the 


yn sheet iron 


ired ar 


cover 


data world’s plants, a 


individual items of equipment 
electrolytic lines.—-K.1 

On linear defects on the surface of tin plate 
T. Yasunaga and A. Tada (7 fohan, 1954, 
3, May, 39-44 f linear defects, causing 
10 waste, were sought in differences between 
the top and bottom surfaces of hot-rolled tir 
bars and in tee! melting shop practice 

Study on the iron-tin alloy layer of tinplate 
r. Oyama (Toyo Kohan, 1955, 4, Dec., 13 
Various aspects of the formation of white and 
black crystalline aggregates, particularly the 
former, are 1ssed The white struc 
appears to be formed by the reaction b 
molten tin and sheet which has already re 
ceived some tin from the flux | the 
electrochemical reactior K.E 

On the electromagnetic tin coating gauge Kk 
Takemoto and M. Matsubara 1 Kohan, 
1953, Dec., 47-51) A gauge ope ine m tl 
principle of variation of induced volt na 
with thickness o ting 
an gauge the thickness of 0-30-: aris 
box coating: within + 5% 

On the deterioration of desing oil. Mh. investi- 
gation of palm oil substitutes and additives \ 
Kitamura (Toyo Kohan, 1953, Dec., 37-46 
with or with¢ mat adait es, are 
in contact with tin, and the rise of 

with time is 
with palmitod 
inferior to palm oil be y 
wetting ability. 30 vided to 
valm oil reduces the does not 
ead to good fluxing The best results are 
obtained by adding | of the ant 
Nocrac ( Uuchi 
K.K.) to palm oil (15 refs).—1 

Study of the flux in hot dip dinning 1. Yano 
and O. Yanabu (Toyo Kohan, 1953, June, 46- 
53) AIC], added to ZnCl, flux gives greater 
activity than HCl, NH,Cl, SnCi, or NaCl. 
Flux containing HCl is alee more active than 
the normal. The volatility of AlCl, and HCl 
causes the activity of these fluxes to fall 
rapidly at 200°C, but after 8 h the acti 
are still higher than that of fresh normal flux. 
Greyness decreases with a flux temp. of 180 
200°C, mottle patterns disappear on adding 
SnCL, to the flux, and the amount of alloyed 
tin decreases with rising temp. of Sn and flux 
and increasing tinning speed.—K.£E.J 

The relation of tin — weight and 
deformation degree to the porosity ot tin-plate 
M. Hanada (Toyo Kohan, 1953, June, 6-14) 


Causes 


disc ture 


rmal or 


secondary coil 


Various oils, 
heated 
viscosity studied The rise is 
lowest isterin, but this is 
cause of fluxing and de- 
of spermaceti 


viscosity rise but 


xidant 


(made by Shnmko Kagaku 


ities 
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plat 
l is, transve 
68 in the tin 1 surtace 

“- method of sampling inspection by variables 
on Erichsen testing Y. Y oshirn 
and S. Asada Tovo Kohan, 1953, ine, | Is 
\ statistical scheme is devised for the accept 
tinplate 
reduced number of Erichsen tests 

An electrical method of measuring carbur- 
ized case depth and thickness of non-magnetic 
electrodeposited coatings |. 1. Paviov (Zavod. 
Lab., 1957, 23, 1), 67-69) A four-arm bridge 
arrangement arms with | 
shaped iron cores, one being the probe, 
the othe vo arms, half-windin 
tial choke coil is used. Calibration and use to 
obtain case depth is deseribed. It 
without modification for measurement of 
netic coatings 

Effect of biologically polluted waters in 
electrodeposition K.. Sommer (Llectropl. Met 
Fin., 1959, 12, Mar., 105; frorn Metallwaren 
Industrie und Galvanotechnik, 1958, 49, (5), 
351) Defects appearing in bright Ni plating 
from micro-organisms and plant fibres in 
water are described. 

E lectrodeposition of high-purity ates 
F. E. Block, P. and G. Asai (J. Elec- 
trochem. Soc., 1959, 106, Jan., 43-47) Cr oo 
0-005%,0, 0-002%N and only traces of 
d from CrO, baths at 
elevated (85-90°C) temperatures. After arc 

elting with consumable electrodes the pro 
duct could be hot-worked to rod and drawn to 
wire that was ductile at ordinary temperature. 

Chromium plating in relation to the corrosion 
resistance of nickel-chromium deposits A. 
Smart (Electropl. Met. Fin., 1959, 12, Jan., 
3-10) Requirements for satisfactory outside 
exposure resistance are set out, it being shown 
that the quality and thickness of the Cr is the 
controlling factor. Deposits of 
in. on 1 mil Ni are found to be satisfactory. 

Purification of chromic acid solutions by 
means of cation exchangers (. Gabrielson 
(Met. Fin. J., 1959, 5, Jan., 19-21) The 
sul; on nate especially for 
Al re val 

Recent progress in me Srehalque of nickel 
plating L. Ades (Corros. Anticorros., 1958, 6, 
Dec., 440-443 Recent iv :provements in the 
technique of Ni plating and in the 
the «ee mit obtained are de 
rapid heshe. chelation, the 
etc. 

The chemistry of bright nickel plating solu- 
tions F. B. Saubestre (Plating, 1958, 45, Dec., 
1219-1227) The chemical groupings character 

rhteners are listed. The reactions of 

ghtness and their oxidation-reduction pro 
ts with nickel are discussed in relation to 
effect on nickel plating. Finally the 

| of cor brighteners and 
bright nickel deposits are 


» base 


ance o! lots of 


with coils in two 
and in 
gs of a differen 


also serves 


non-mna 


C. Good, 


other metals was deposit« 


~~ 4) rmicro 


use of 


i resins is described, 


quality of 
scribed — ultra 


use of ultrasonics, 


istic OT Drig 


pounding 
ects on 
arized. 
“The structure ‘of electrodeposited nickel 
( ~~ and A. Goswami (J. Elect? 
m 168, Jan., 20-23) An electron- 
stud f crystal structure, orienta- 
and mode of pce of Ni deposits from 
BO,-Cl and ¢ : BO, baths has been made. 
of pH, , concentration, c.d., rate 
stirring and ‘additions of H, ao, Ni(NO3)5 
nd NaCl were investigated. preferred 
rientations appeared depending on bath 
rre- 


. Soe 959, 


Various 


conditions and rn e are discussed and c¢ 
lated with catho growth processes 

Hard nickel ie in Russia A. J. Steiger 

WU Fin., 1959, 57, Jan., 52-53 \ brief 

int is given of the electroplating process 

iin R producing hard Ni 

osits, using a sulphate-amn 

bath. The 

»btain a good wear-resistar 

parts installed in 


issia for 
nickel 


process 


muum 
was developed to 
t finish on profiled 
electronic and electro 
chanical computers. 
‘Effects of impurities in a bright nickel bath 
on the covering power of a chromium bath 
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and Mo pre 
Ni.bath on the covering 

met! 
purities are examined. 

Some properties and applications of —— 
cally reduced nickel A. MeL. Aitken (FI l 
Vet. Fin., 1958, 11, Dee., 427-43 
Kanigen process is r iewed, the 
of Hg, the properties of the 
produced and its use 
items are described 

What electroless nickel can do for you it. J. 
Girard ( Plating, 1958, = Dec., 1234 

cess Of chemically depositing an amorphous 

coating 1} escribe Advantages listed 
lude wuniformi leposit, superior 


onsidered, and 


l The 


ynificance 
g of Ni-P 
valve parts and other 


coatu 
1238) Th 


rrosion resists hardne d savings 


in labour sts brittle 
ature of the deposit and its poor 
reaper n steels ss 

Automatic bright zinc and cadmium plating 
for corrosion protection K. N. Sinclair (C% 
Prev., 1959, 6, Jan., 43-44) The merits of 
bright Zn and Cd plating, particular! 

armed out automatic 
phasized I 

Modern methods of hot-dip tinning P. Dvhais 
inticorros., 1958, 6, Dec., 451-456 
Modern techniques applied to the hot tinning 
of steel and cast iron are outlined 

Continuous tinning lines: Foreword | 
Miyazaki (Toyo Kohan, 1954, 3, Dec., 1-10) 
{In Japanese} The com} n of the various 
gegen etc. are re- 
viewed (14 refs) K. J. 

Testing of tinplates H. Morimoto (Toy: 
Kohan, 1952, Nov., 74-77) [In Japanese} A 
with 20 refs.—K. E. J. 

Direct chloride tinning process has universal 
application 1). S. Hedges (/nd. Fin., 1959, 11 
Jan., 28-30) A description is given of the direct 
chloride tinning process developed at the Tin 

tesearch Institute; the 
lectroplating, and an 
in cast iron bearing shells is given. 

_guaitty of PLASCO plate \ 

oyo Kohan, 1954, 3, Dec., 
Sade vanese | The 


} 
plate is 


iItations 


1dihesion to 


plants, ar 


(Corros, 


O8iti 
layers, inspection 


review, 


process is compared 
with ¢ example of its t 
Kitamura 
42-60 In 
f porosity of PLASCO 
that of tinplate, and the 
pin greater. The adherence 
the film to a pickled base metal is good. 
Rusting is the for specimens wrapped 
paraffin and VPI paper, and the rate is sl 
for packaged than exp 
Aluminized _ steel, —— and uses. 
K. G. Coburn (J. Met., 1959, 11, Jan. 38-39) 
Che structure produced by the Acontils er 
method is shown and adhesion, physical pro 
erties, 


variance ¢ 
less than 
star ‘sistance 1s 
same 


sed samples. K 


mating 


I weldability, corrosion resistance, and 
uses are briefly indicated 

Setting-up a metal-spraying workshop \. 
(Iron Steel, 1958, 31, Dec., 569-571 
rhe author reports details of the layout and 
equipment of a metal-spraying shop for the 
with Al (2 coats 

h 0-2 mm thick) and Zn (1 coat of 0-2 mm) 
after sand-blasting. Tests are being carried out 
to paint the sprayed « gs with an organic 
paint which on heating 
tects the metal coats 
maintaining the 
humidity in the workshop 
order to 
positive 


Lacorne 


treatment of coke vavgons 


oatin 
carbonizes and pro 
j mphasis is laid on 
temperature and 
after sand-blasting 
oxide formatior 
adhesion of the meta 


correct 
the wagons in avoid 
and 80 @I1 ire 
coating. r. ¢ 

Sprayed coatings for ships. Use of zinc and 
aluminium for corrosion protection M. H. 
Clark (Iron Steel, 1959, 32, Jan., 11-12) The 
results of trials of sprayed Zn or Al coatings on 
steel hulls of ships have proved satisfactory in 
reducing by electrolytic action 
Several examples are quoted. 

Corrosion protection: Aluminium-sprayed 
coatings at the Spanish National Stee! Works 
S. Y. Seott (Jron Steel, 1958, 31, Dec., 589-592) 
Based on the excellent results obtained with 
metal spraying of iron and steel works instal- 
England, the Spanish National 
g this method 
iliarities and diffic 
introduction of metal 


corrosion 


lations in 
Steelworks at Avilés is usir 
protection. The pect 
onnected with the 
spraying and - exper 
reported Tr. 

Metal opraying: Effect of a molybdenum 


gained are briefly 


December 1959 


deposit on adhesion and on Saligue of ferritic 
steels |) Birchon (Metallurgia, 58, > 


285 tis known that hur erin ate 


1958, 


although er 


tly sprays 


ssed, and it is show: 
r, together witl 
adhesion combine 
i pre pert 
Black oxide finish fights corrosion: Reduces 
— on most metals 3. U. Smith (Western 
etalu 1959, 17, Fet » 46-47) A process 


16 ref 


Recent. developments in phosphate ‘went 
ments H. A. Hold -roduct Fin., 59, 12, 
Jan., 76-79) A revie ieee f peouricters 

The chemical surface treatment of strip steel 
for corrosion protection, for the improvement 
of the adherence of coatings and for the 
seen of insulating films \V. Rausch (Stahl 
) Fas assem 19, 349-358 The merite 


n 
f phosphating an romating are reviewed 


P 
ad method ) I vO pr ses described 
h . 


ording to tl purpos 
I strip 
Batch type aluminium coating of small steel 
se ee oe? Wire Wire Prod., 1958, 33, 
1353-1366, 1408-1409 e operat 
mprising precilealr 
Al coating, remo\ 


ana 


oa Ma » prehe 
ind fluxing 
quenching inspection are ¢ 
results of comparative rrosion te 
temperature on Zn and Ai ecctions 
Aluminium coated ‘steel wire products R 
Griflith Wire Wire Prod., 1958, 33, N 
1358-1361 Che metallurgy and corrosio1 
hot dip Al coatir 
discussed together with limited 
tests A.G 
High-strength steel can be cadmium-plated 
without embrittlement >. J. Cash and W 
Scheuerman (Met. Prog., 1959, 75, Feb., 90-93 
Cd 1s plated from a cyanide bath at 70 amp/ft® 
a porous plate which permits H, t 
out of the surface duru ibseque! 
eat-treatn o control the 
brittlement a new sustained 
ce Signe J it it m 
the old 


results are dist 


ar 


resistance of teel ar 


valuation 


t 
f 


ist fail 1 
standar: peer pee 
issed in deteé 

Automatic barrel electroplating W. 
(Metalloberfliche, 1959, 13, Jan., 
operation of th sutomatic 
plating small 


plant 
parts at the Detroit 
Plating Co. is de 
Further development of metal spraying tech- 
nique (1V) H. Reininger ( Metalloberflache, 1959, 
13, Jan., 17-21) This section deals with tecl 
nical equipr en nd paration of the metal] 


May, 7-149) Protective coati 
scaling, ¢ he ize ¢ 


surface. 
igainst f spravir 
repairs are eait \ } he article conecl 
with references to methods of testing sprayer 
coatings (119 refs 

Structure and Pa action of ne 
metal coatings IT. Kenck V etalloberflache 
1959, 13, Mav, 133-134 i ontril 
to the cc Budapest i 
September detern 


’ 
ited 
Conference 
1958. Eighteen fac 


rrosior 


the properti« a sprayed ¢ 
erated and lis issed. 
, Phecphating metal surfaces Wét. Constr. 
, 1959, 91, April, 285, 2 A brief outline 
is aiean of Gx talapeaiias of phosphate 


coat 

ings used and their ropertie 
Study vee pa 

diffraction J. Sai 


May 4, 2586-2588 


layers by X-ray 
Rend., 1959 
phosphate bath are 

hopeite and phos 

entation on the c-axis. 

Method of Parkerizing without sludge forma- 
tion A. Z. Grebenshchikova and P. K. Stase 
vich (Stal’, 1959, 5), 443-444 A meth 
hosphat tubes before drawt \ 


rros 








Enamel in 1958 
ekt 1959, 55, 


This 1 


tnakes bri co! ‘ 
Vitreous enamelling of cast iron R 
y LOS ke }-34, 


, practice are « 

The adherence of fritted and fused coatings 
to ont iron H. Hosse (Gies 1959, 46, 
March 26, 169) An abstract , 

I lL) Kamrar tt 
hk, 1958, 6, 85-91 
cast iron in i atmosp 
eratures with ar thout 
matings, 

Increased chemical 
coatings I. F. Dubr 
A note from the Ural Research 

us Metals Electrical properties were 
studied in boiling HCl. Heat-tre 
coatings were more resistant. 

Rust protection of steel structures and other 
metallic surfaces by paints and coatings 
Vetalloberfliche, 1959, 13, Jan., 21) A list of 


s given making up a coarse in the 


resistance of enamel 


Stal’, 1959, (6), 575 
[Institute for 


ated siiceou 


entioned topics given at the Tech 
ni 1 Akademie Bergisch Land, Wuppertal- 
Kl berfeld 
Corrosion protection by paints: a statistical 
review quoting as example some well-known 
steel structures - A. van Oeteren-Panhauser 
Werks. Korr., 1959, 10, July, 442-445) The 
costs of corrosion protection of 
as the Eiffel Tower and others are bri 


cussed r.G. 


structures 


flv dis- 


such 


CLAD SHEET AND HARD-FACING 


Steel rolling mill rolls repaired by hard- 
facing V. K. Yatsura (Stal’, 1959, (6), 552 
Facing with SV-O8 steel in the form of 
+-6°5 mm 

re, tl rolls being preheate 
increases the life for a 320 mill fr 
t 

Bonding brass to steel with a gas flame [. A 

renaezdnikov (Svarochnoe Proizvodst 1958 


Cracking has been observed in 


or with STO-—3 rimming steel 
d to 350-400°¢ 
ym 12-l4day 


wire 


’ 
July, 35 38 
brass-faced steel and studies have been made 
on cast L—35 and rolled 40 steel as well as ona 
shipbuilding Cr-Ni-Mo | steel t with 
3-6 mm brass (or 22-24 mm steel). The inci- 
ence of cracks was observed, one factor being 
lexity of th of the 

ng to 900-950° produced 

gz to lower temp 
suitabl 
ended, the 
» torch sh« 


e shape specumen. 
more 
ratures. Tempera 


for various specimens are 


cracks 
heatir 
heating should be uniform, 
yuld be 


ns. Cast specin s } ild be 


positioned to reduce 


ore tacu 


POWDER METALLURGY 


The production of iron powder J 
it? Listy, 1959, 1129-113 
! ) ron powder production are con- 


. 12), 


| reference to Czechoslovak 
m ron/iron oxide method of 
izing juid cast 
duct to iron powder having a low 
content is shown 


iron and reducing the 
carbon 
to be most suitable. The iron 
making sintered machin« 
components having satisfactory properties 

Sintering — a versatile process H.C. Ker 
(Battelle Tech. Rev., 1959, 8, May, 3-7) A 
review of the development of the pro 


lying prin ples, re air 


ean be pressed for 


rene ral 
ss and its uncer 

non-te 
Metal sinterings: a guide to their ny Pre 

in industry British Metal Sinterin 

tion (Pamphlet, 1959], pp. 32) A ge 

of the processes, design, properties, and uses of 


»wders, with tables and illu 


rrous 


1 ate 


sintered metal 7 


FERRITES, CERMETS, AND 
CARBIDES 


Iron oxides as raw materials for the manu- 
waged of —————. ferrites RK. A. Step 
1 


159, Mar 


Process makes better cermets at lower cost 
Steel, 1959, 14, Jan. 26, 84) TI 


Cory 


PROPERTIES AND TESTS 


Conference for the co-ordination of scientific 
research for ferrous metallurgy in 1959 
: , Stal’, 1959, (3), 3-287) A 
ting in N 
stigation during the 
year were propounded, These are liste 
lieta 

Inspection of ball-bearing steel for non- 
metallic inclusions: comparison of results 
obtained with forged and rolled samples \. !. 
Isupov (Stal’, 1959, (5), 461) A note 
t the Serov Combine. Sufficient uniformit 


1958 


on research 
is found for the number of sample xamined 
to be greatly reduced. 
Relaxation strength of spring steel as fee gon 
ing on structure stability V. Ya 
S. V. Gract } Vet., 1958, 6, (6), 
1094 ncrease in the stabilit; of the struc 
eel may either increase or decr 
gth, dependir 
xat nand 


1088 


1encé 
of relaxation 3 g 

structural! stability. Of the 

i} vt the for 


tre } 


gres 
investigated, E1722 ar 
the greater relaxation 
Study of cleavage curkeees in ferrite. Final 
report for Oct. 1948 Oct. 1949 I. P. Klier 
iT] 66495: PB 130949, 1949, Oct., pp.3 
fractographi« and tall 
tudies are reported. Plastical trained metal 


vas observe at such irfaces it coar 


X\-ra rrapl 


grained ferrite over a wide rang f testir 
conditions 
Investigations into the accuracy of ee 
may Cupping test V. Kokkon and 
rren heet Met. Ind., 1959, 36, ar., 167 
a A report o rk v the — mtoret 
research organiz oI ne batches of mat 


yunch radin 
Growth bends in iron whiskers (: 
1D 96222: AF OSR TN 56-413; P 
56, Oct., pr Whiskers 
ir were shown to ha 
ir or other be dary 
Vacancies and other point defects in metals 
and alloys (/n«t. Metals M nograph and Re 
Series No. 23, 1958, pp.238) Point defects ond 
the mechanical pina a of metals and alloys 
at low temperatures A. H. Cottrell (1-5 
Introduction by irradiation, quench 
fects of composition and cold work 1 
and the hardening and brittlemer 
duced and th OC@E8S8 elding, the 
» denertbed anes ewed (148 
re The effects of lattice defects on some 
wm properties of metals J. Broom ar 
R Ham (41-78) Ma nor 


Journal of The Iron 
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t] Point detects 
and diftusion in ‘mnstale and alloys \\ 


8) Vacar 


iif 

Point detects ‘and mechanical properties of 
ionic crystals |’. L.. Pratt 

Point conan near the surtace ofa metal 


VW i | Ha 


} ] lat 
ts are ! Point detects and the mechan- 

ical properties of metals and alloys at high 

temperatures 1D). McLean (159-198) Cree; 


OD re General discussion (10% -204 
X-Ray measurement of the distribution of 

electrons in iron and —- KR. J. W ar 

J. De Mareo (Phy ¢ Lett , 1959, 2. 


148 


on ‘the solid solubility of — in low 
carbon steel. I. K. } han, 
1953. 


Sar 


approx 
copper-bearin 
temp., but sionif rit 
Transverse mechanical properties of slack- 
quenched and tempered wrought steel 
, P. E. Busby, C. Wells, and BR. F. Mehl 
(AD 33462; AF WADC TR 53-515; PB 


ait HOU 


Effect of austempering, martempering, and 
interrupted quenching on transverse properties 
and vs and strain-ageing on 4 
tensile ratio J. Vajda, J. J. Hauser, P. 
Busby, et al iF WADC TR 54-588 PB 
133197, 1954, Dee., p.4 ndr 

I of AISI 4340 up to 21 

‘ oan | 


stress 
1959, 


’ 
d for 
. 


visible with photo 
analysis F. Zandman (Prod. Eng., 
Mar oS > > : ne v1 i descrit 


arts 


Make ‘strains 


cal applica- 

8 { 580 semeoter 
Adhesive oy bonding of strain gauges 
Steel, 1959, 144, 1 23 6) | . { 


aane 


strain gaug 
pp at 

interpretation ot the mechanism of the strain 
gauge and of its most important properties 
demonstrated by a model C. Rohrt f 
N. Czaika (M ulprii ) 


| \ 


and Steel Institute December 1959 
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stress is present is calculated giving two ex- 
pressions for gauge and wire properties and 
creep. These are evaluated for the PR 210 
gauge, and comparison with observed values 
justifies the simplifications introduced 
Tension and impact properties of steel heat 
treated to 160000-190000 psi yield strength at 
temperatures between 40°F (impact) and 
800°F (tension) N. J. Manzari and G. Sachs 
VAL R 310/210; MET 348-572 / PB 
132061, 1956, A » pp.118) The stability of 
tensile and gt pr three low 
alloy steels with 0-25-0-35°.C was tested by 
yelic ternpering between 400° and 900° F up 
to 1000 times for 5 min and char 
strength were measured up to 
strength between — 320° and 


operties of 


each, ges of 


tensile tie | 
and impact 
560°F 
Grain boundary migration and dimensional 
change of low carbon steel i. Okada and I. 
Watanabe J. Phys. Soc. Japan, 1959, 14, 
Jan., 107-108) Steel rods with 0-2°.C were 
extended or compressed 14°, annealed for 
10 min and measured. Kods below 
100° contracted, 
and diameter decre 
mens, and the reverse 
mens, the volume rema 
These 


annealed 
length 
extended speci 
for compressed speci- 
constant 
boundar 


above oo increased 


ased tor 


ming nearly 
effects are referred to grain 
migration. 

Static load-bearing capacity components 
under elastic-plastic strain (K. M. Schneidero 
vich (Vestnik Mashin, 1959, ny , 14-24) A 
theoretical study of the safety factor for 
components subjected to static strain during 
normal conditions of service. 

A simple bend test to measure uniformity of 
ductility in sheet metal S. V. Arnold (Pb 
131947, WAL 401/283, pp.6) Apparatus is 
shown in which bending is by means of a die 
system and the angle is read off directly. It is 
tlaimed that the test incipient 
rupture. 

An instrument for the examination of 
changes on bent test-pieces Z. B. Sélyom (Acta 
T'echn., 1959, 22, (1-2), 3-11) An apparatus is 
described by which the compression and ex- 
tension of a bent test piece and the location of 
the neutral fibre can be determined by record- 
ing the mutual rotary displacements of two 
sectional lines in a hyperbolic-spiral co- 
ordinate systems. Results are described on 
non-metallic materials 

Hot workability of carbon steels 1. Koinu- 

aru (Tetsu to Hagane, 1958, 44, Sept., 1079 
1081) For 9 steel specimens, compositions, gas 
analyses, inclusions and austenitic grain size 
are given, and the effects of temp. on torsional 
and shearing behaviour are shown.—kK.E.J. 

On the hot-workability of round steel billets 
1. Hot-torsion test on the segregation zones of 
low-carbon killed steel billets J. Kubodera 

Tetsu to Hagane, 1958, 44, Sept., 1053-1055) 
The hot-workability is shown to fall with 
increase of distance up the ingot, in a series of 
regular curves for different temp.—k.E.J. 

The resistance of rail car bodies of welded 
light steel construction M. Hug (*Glasers 
Annalen, 1957, 81, Mar., 83-87) Tests to 
permanent deformation are reported. 

The examination and testing of metallic 
materials by physical methods H. Thompson 
(Inst. Auto. Assessora J., 1959, 10, Apr., 29-47) 
An illustrated account of impact, creep, 
fatigue, magnetic, ultrasonic, and X-ray 
testing ; 

Effects of aluminium additions and variations 
in finishing temperature on properties of hot- 
rolled ~~ xa open-hearth steels R. H. 
Frazier, F. W. Boulger, and C. H. Lorig (Ship 
Structure Committee, SSC-90, 1955, July 15, 
pp.54) Commercial and experimental steels 
rolled to } in. plate were examined for suita- 
bility for ship plate. Al up to 0-04% had no 
appreciable effect on Charpy and tear test 
values. Variations in final hot pass tempera 
ture between 1650-2060°F influenced transi- 
tion temp., each increase of 100°F raising it 
6°F for Charpy keyhole and 8°F for tear. 
Ferritic grain size was unchanged up to 
0-04% Al. Over 0-01% acid-soluble Al had 
higher grain-coarsening temp. so that normal 
izing from 1650°F gave finer grains than did 
sermi-killed steels, It also lowered Charpy 
transition temp. 


i8 sensitive to 


Behaviour of pure iron under dynamic tensile 
ane M. Omori (Tetsu to Hagane, 1958, 
Sept., 1109-1111) K.B.d. 

The shape of the temperature curve of notch 
toughness and the fracture face in the transi- 
tion from high to low values ©. kk. Tummers, 
A. Schepers, and F. R. Licht (Stahl Eisen, 
1959, 79, Feb. 19, 215-216) Two letters. The 
first disputes the significance of the findings of 
the latter authors published in ibid., 1958, 78, 
227, and they repl T.G 

Effect of various alloying elements on notch- 
sensitivity of 2 Mn high strength steel 7. 
Saito Tetsu to Huagane, 1958, 44, sept., 
Li11-1112) The elements studied are C, Si, 
Cr, Mo, W, Ti, V, (Ti + B), and Cu.—X.£E.J. 

investigation of the influence of deoxidation 
and chemical composition of notched-bar 
properties of ship plate steels I’. W. Boulger, 
R. H. Frazier, and C. H. Lorig (Ship Structure 
Committee, Serial No. SSC-91, 1955, July 15, 
pp.58) Killed and semi-killed steels were 
Increase in Mn decreased transition temp. and 

creased resistance to brittle fracture. In- 
N raised this temp. 
brittle susceptibility. N, is not 
letrimental in Al-killed steels. S up 
and Ti Zr in the usual amounts had no 

ff Ti above 0-04% transition 

temp. and Zr above 0-04% might be beneficial. 
Raising V from 0-1 to 0-2, raised transition 
temp. 80°F. Increasing deoxidation with Si or 
Al lowers transition temp. but only small 
amounts are present in semi-killed steel, they 
had no significant effect on grain size. Al up to 
0-2°% in killed steels lowers transition temp. 
and this in the presence of 0-01, 
0°1%S8i. Si usually lowers transition temp. up 
to 0°15%, above this the effect depends on the 
Mn and Al contents 
ire made 

Testing structural steels insensitive to brittle 
fracture with bursting experiments H. Hautt 
mann (Schweisstechn., 1959, 13, Feb., 13-19 
Che results are described of bursting tests on 
welded tubes made from the Aldur series of 
steels, with comparative results on ther 
types. Various tube dimensions, weld types 
and heat treatments were used. 

Some factors which affect the notch impact 
properties of carbon steels: the influence of 
aluminium and nitrogen on the strain ageing 
of steels H. Gondo (* Tetsu to Hagane, 1957, 
43, Sept., 894-897) Steels melted in a h.f. 
furnace with or without addition of 0-1°,Al 
and also oxygen converter and basic OH steels 

rged or rolled into plates 12-30 mm thick 
bjected to tensile strain of 0-1; at 
ordinary temp Charpy V-notch im 
pact were compared at temp. from 

60°C to 100°C at 20° intervals. Attempt 

were made to isolate the effects of the Al and 
N contents. Graphs and tables of the results 
are given. The Tr 15 concept from William’s 
formula was used and dislocation theory 
called upon to interpret the results. The con- 
verter steels were not found inferior to the 
basic OH steels and they were not « idered 
separate ly. 

Normalization procedures for NRL ton 
weight test P. P. Puzak and A. J. Babecki 

NEL Report 5220, 1958, N » pp-20 
lata for 90 steels are given and surface 
determ xplained in 
opening after welding at ~100°F above 
temp. Test conditions are established 
their effectiveness is discussed 

Structural changes in high-carbon steel 
attacked by shaped twee A. Soundraraj and 
Sampooran Singh (J. Set. Ind. Res., 1959, 18B, 
Feb., 86-87) The structures produced by 
shaped charges with a copper liner are illus 
trated and described. The steel had 0-71°¢ 
and a ferritic grain boundary 
rounding pearlite. 

Fracturing under explosive loading J. S 
Ainehart (Chem. Eng. l’rog., 1959, 55, Feb., 
59-64) Fracture patterns are investigated and 
the various factors involved in breakage by 
mpulsive loading are discussed. 

Fundamental study of weld joint behaviour: 
explosion-bulge test performance of HY-80 
weldments A. J. Babecki and P. P. Puzak 
Rept. NRL Prog 1959, PB 151334-125, 
Jan., 33-34) A method of welding satisfactory 


used. 


crease of C, P or and so 
necessarily 


to 0-06 


increases 


0-05 or 


. Various recommendations 


two 


were su 
and the 


" 
vaiues 


is also 


i st 
strain 
terms of crack 


NDT 


and 


ination 18 ¢ 


network sur 


77s, 
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for this steel has been developed and various 

tests are described. Explosion-bulge test per- 

formance of 1-inch thick experimental low- 

carbon STS weidments (34) Tests on submerged 

are welded 
anual-are are noted. 

Study of the technological properties of, and 
of the residual stresses in, drawn ftree-cutting 
rod steel A. Schepers and A. Peiter (Stahl 
kisen, 1959, 79, Mar. , od1-349) ( 

characteristics, susceptibility 
and the distribution of longitudu 
residual stresses studied on two fr 

itting steels — one of them | d — reduc 
by drawing to various exter 
Pb in the rim of the 
cracking, the 
longitudinal crack 


specimens in comparison with 


working 
eracking 


were 


yay ulatl 


bars leads 


leaded steel 


eracks are small and no lar 
was found. Means of reduc- 

crack susceptibility of the leaded stee 

Reduction during drawing 

to be carried out in two steps in order tot 

crack susceptibility 54 rets.) r.G. 

Influence of surface-active media on the 
surface work- shardoning of metals G. L. 
Epifanov, N. J. Glagolev, and P. A. Rebinder 
Doklady AN, 1958. 123, (4), 663-666) Experi 
ments were performed surtace 
hardened in air and in various 
Lhe influe 


ing the 
are discussed. 


pure iron, 
active media. 
nee of the number of rolling 
on the microhardne studied, 

the foree of friction, structure of the 
work and temperature. The results of 
study of iron used in the presence of 


of steari 


passt Ss 
88 Was as well a8 
surta 
specific 
a solution 
shown in three 
graphs and the results are discussed S.1.7 
Effect of deformation prior to transformation 
on the mechanical properties of 4340 steel 
E. B. Kula and J. M. Dhosi (Trans. ASM 
preprint No. 129, 1958, 52, pp.35) A method of 
hardening bv deforming in the austenitic state 
and quenching to form martensite before re- 
crystallization occurs was examined. The 
rolled at 1000° and 1550°F 
reduction, followed by tempering, 
provement in tensile and impact 
was noted. Mechanisms are disc 
A theory of elastic, plastic, and creep defor- 
mations of an initially isotropic material 
showing anisotropic strain-hardening, creep 
recovery, and secondary creep J. F. Besseling 
Appl. Mech., 1958, 25, Dee., 529-536) 
Stress/strain relations are given for an 
material, which is 
but inhomog 


reneot 


acid in decalin ar 


steel 
to a 72 
and 


properties 


was 


issed. 


initially 
isotropic macroscopically 
homoyeneous, ison at 
scopic scale. An element of 

idered to 


which cal 


be composed of 
be represented bys 
showing secondary creep and isotropic 
hardening in plastic deformation. 
quasi-static deformation under isotherm 

nditions is considered. The 
stricted to small total strain.—tT.a 

Effect of sulphur in the furnace atmosphere 
on the hot-workability of steel 111. Experiments 
on sulphur in the heating atmosphere of the 
heating furnace 1. Morishima (7'etsu to Haga 
1958, 44, Sept., 998-1000) ea 

Fatigue since Wohler A. J. Kennedy 
Engineering, 1958, 186, Dec. 12, 781-782) A 
utline of the development of research methods 
and theory, with a criticism of the SN test. 

A high-temperature, vacuum, and controlled- 
environment fatigue tester G. J. Danek jur 
and M. R. Achter iSTM Bull., 1958, Dee 
48-52) A fatigue testing machine is described 
for reverse fatigue bending in vacuo (down to 
3x 10-5 mm Hg) at temperatures up to 
1500°F. Large strain amplitudes at low fre- 
quencies are used to produce failures at 
approx. 10° cycles. The transmission of motion 
through the vacuum seai was solved by 
magnetic coupling. The tests are automatically 
stopped when a crack has developed. Fatigue 
data are presented for type 316 stainless steel. 

A note on the effect of pressurization on the 
fatigue life of metals L. W. Hu (ASTM Bull., 
1958, Dec., 63-65) The reasons why the fatigue 
strength of metals may be affected after being 
exposed to a hydrostatic pressure of high 


theory is re- 


ntensity are briefly discussed and preliminary 
results of tests on carbon steel C1045 and Al 
alloys are reported. There is an indication that 
for the steel the fatigue life is reduced by 
pressurization.—tT.G. 
High-temperature fatigue testing — with appli- 
cation to uranium J. RK. Bohn and G. Murphy 








(ASTM Bull., 1958, Dec., 57-60) 
difficulties in fatigue testing at elevated tem 
peratures when the material is subject to 
oxidation, two methods of protection, plating 
and encapsulation, are discussed. Plating is 
useful in the range from 200—400°C, 
this temperature encasing the specimen is 
recommended, Tests on U at temperatures up 
to 600°C indicate that the encasement method 
i8 Superior to-other methods of protection. 
improvement of the fatigue strength of 
notched specimens by artificially induced resi- 
dual stresses I’. KR. Gurney (Nature, 1959, 183, 
Mar. 28, 883-884) A letter. Tests by the British 
Welding Research Association have confirmed 
the effect, the produced by 


compression of 


lo overcome 


above 


stresses were 
adjacent areas 

A toric bending specimen for investigation of 
geometrical factors in fatigue J. A. Bennet and 

G. Weinberg iSTM Bull., 1958, Dec 
53-56) \ plate bending-fatigue specimen 
having an anticlastic surface in the reduced 
This was developed to 
observed fact that 
cks start at the corners of the cross 
that the 
to fatigue crack initiation is lower at 
a corner than on the flat surface of the speci 
men. Preliminary results with 
having an anticlastic surface indicate that the 
reduce the 
» to fatigue crack initiation r.G 

Research on ferrous materials fatigue H. N 
Cummings, F. B. Stulen, and W. C. Schulte 
(WADC Tech. Rep. 58-43; ASTIA Document 
No. 155772; PB 151243-250, 1958, Aug., 
pp.104) Effects of fatigue stressing on steel 
rotating-bearm specimens were studied, Rate 
of crack propagation, effects of surface harden 
ing by mechanical treatment, plating, nitriding 
and carburizing, and the transverse properties 
of SAE 4340 steel were examined. I 
of the Prot method are disclosed. 
forged SAE 
in transverse 

rength 

A machine for evaluation of high-tempera- 
ture alloys under combined static and dynamic 
stresses ’. kk. Hawkes and (¢ H. Ek (ASTM 
Bull., 1959, Jan., 46-51) A resonance type 
machine is described. It simulates turbine 
bucket and combustion chamber conditions 
over the 1000-1800°F. Tests on two 
alloys are given as examples. 

Fatigue fracture. Commission XIII of the 
Inst. Internat de la Soudure (kev. Soudure, 
1958, 14, (4), 222 225) An account of an 
investigation carried out by the committee 
into the cause of the fracture of a flanged pipe 
forming part of an air compressor. 

Fatigue strength of steel test pieces, flame 
cut and repaired by welding A. Matting, H. 
Wolf, and H.-D. Steffens (Schweissen Schnei- 
den, 1959, 11, Jan., 8-16) Conditions are 
examined under which damage and defects 
caused in flame cutting, particularly of steel 
sheet, can be made good by welding, without 
detriment to the fatigue strength. Design of 
the test piece and a suitable welding technique 
are discussed (20 refs.). 

On the relation between the thickness of 
decarburizing layers and the fatigue Strength of 
carbon steel S. Tsujimoto (Tetsu “4 Hagane, 
1958, 44, Sept., 1075-1077).—kx. 

High-temperature —- strength of austen- 
= stainless steels K. Ebato (Tetsu to Hagane, 
1958, 44, Sept., 1134 1138). K.E.J. 

Microfractographic investigation of the sur- 
faces of fatigue fractures. Example of applica- 
tion J. Plateau, C. Crussard, J. Faguet, G. 
Henry, M. Weisz, G. Sertour, and R. Esquerre 
Rev Vét., 1958, 55, July, 679-695) Surfaces 
of fatigue fracture in various steels and alloys 
have 


section is described 
study the 
fatigue cra 


commonly 


section of conventional specimens, 1. 
resistance 


specimens 


presence of a corner does not 


resistance 


Jmitations 
Rolled and 
4340 steel showed some 
as compared with longitudinal 


decrease 


range 


been examined by electron micrograp shy 
direct replicas (microfracto 
These surfaces frequently show more 
marked which appear to 
correspond to positions of the 
fracture front and are also related to the cross 
slip. The advantages of the technique 
examination by the naked eye or 
binocular 
example.—B.G.B. 

A micro tension-compression machine for 
tests at 5000 cycles per second ©. Vidal, F. 


using carbon 
graphy 
or less striations 


successive 


over 
with a 


microscope is explained with an 


Girard, and P. Lanuasse (Rev. Mét., 1958, 55, 
July, 613-619) The machine described is suit 
able for steel specimens of 4 mim? 
and the maximum load amplitude is g 
Some results obtained with an Al alloy at 
different frequencies are discussed B.G.B 
Fatigue micromachine for tension com- 
pression tests at 92000 cycles per second F 
Girard and G, Vidal (Rev. Mét., 1959, 56, Jan., 
25-39) A deseription is given of a micro-fatigue 
testing 


cross-section 


250 kg 


machine consisting of a piezo-electri 
amplifier 
up alternating stresses in the specimen. The 
is only suitable for alloys with low 
(Non-ferrous examples are 


exciter with mechanical which sets 
machine 
damping given.) 
_ Determination using a Prot machine of small 
differences in the fatigue limit between different 
parts of fabricated components in carbon steel 
\. Ferro and V. P. Rossetti (ev. Mét., 1958, 
55, July, 650 oe Forged parts have 
examined to find possible differences in fatigue 


been 


limits in various regions, in particular in the 
there has been heavy 


results have shown that in 


vielnity of joints where 
deformation. The 
general there are no significant differences 
between the fatigue limits of specimens taken 
from different parts of the forging. A discussion 
of the Prot technique is added B.G.B. 

Relation between the critical alternating 
propagation stress and crack length for mild 
steel N. Kk. Frost (Chartered Mech. Enq., 1959, 
6, May, 201-203) Curves from rotating bend 
fatigue and reversed direct 
plotted and the relationships evaluated 

Effect of surface defects in crankshafts on 
their fatigue strength A. TV. Wuppermann, 
M. Pfender and E. Medick (Verein Deutscher 
Eisenhuttenleute, Special Publication, 1958, 
48 pp.) Sixteen different crankshafts, some 
new, some after considerable use, 
definite defects starting at the 
without any 
tested These 
mechanical and metallographic examinations 
In spite of very much higher than 
normal and large extension of the fatigue test 
not one crankshaft failed at a defect for which 
it was rejected. The results of the tests and 
ther examinations are reported in detail 

Contribution to the physical examination of 
fatigue damage M. Weisz (ev. Mét., 1959, 56, 
Jan., 83- 103) A review of experimental results, 
with the object of defining or determining 
fatigue damage by means of physical measure- 
ments. It is suggested that this can be done 
(a) by determining the effect of damage at the 
value corresponding to 50°, failure 
before 5 10° reversals, (b) investigating the 
low-temperature mechanieal properties of the 
metal when subjected to various degrees of 
damage 

Contribution to the study of the statistical 
aspect of fatigue F. Bastenaire and M. Weisz 
(Rev. Mét., 1958, 55, Aug., 785-796) The first 
part of the paper deals with the influence of 
tensile properties on the relative dispersion 
S/C of the results of fatigue tests. The second 
part is a statistical study of under-loading, 
made on a 35CD, steel, and mild and high- 
strength steels. 

Comments on cumulative fatigue damage 
W. Weibull (Rev. Mét., 1958, §5, Aug., 778 
784) Reasons for the breakdown in some cases 
of the linear hypothesis of fatigue damage are 
discussed, and it is shown to be due to the fact 
that the assumption that the endurance limit 
remains constant during the 
incorrect. Some examples are given of the 
determination of this limit. 

Investigating the effect of frequency on 
alternation of load on the resistance of Armco 
iron V. 1. Shabalin (Zavods. Lab 1958, (9), 
1110-1112) Experimental findings show that 
an increase in frequency from 20 to 3000 cy« les 


stress tests are 


some with 


surface, some 


visible 
tests 


defect were fatigue 
were supplemented by 


loading 


stress 


fatigue process is 


per min results only in a small increase in the 
endurance strength of Armeo iron (from 22 to 
23 kg/mm?) but the 
mens under the 

, 


service life of the speci 
eyelie load is in 
enced to a much larger degree; at a rate of 
20 cycles per min it corresponded to 600 000 
eycles and at a sng? ney of 3000 cycles, to 
1 100 000 eycles I 

Some data regarding the vibration resistance 
of St.3 kp steel A. A. Bat’ (Artom. 


1958, (8), 63-68) Investi 


alternating 


Svarka, 


igations are re ported 
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with equal alternating loads on girder 
tempered St.3 kp steel These show 
fatigue cracks can form during re peate 
pressions with alternating small stress 
trations. It was not, however, 

to establish the 
compressions on the 
alternating tensile 
requires further inve 


ceding 


influence 
subse re peated 
stresses, and this problem 

stigation L.u 

Method of fatigue testing under variable 
loads and the nature of the fatigued surface 
LD). N. Reshetov and 8. A. Shuvalov (Vestnik 
Vashin., 1958, (9), 3-7) A theoretical 
based on the 


study 
assumption that resistance to 
fatigue under changing loads depends 

the magnitude of the n 
loads and on the 
The numerical value of the te 


axtmum and mi 
pattern ariatio 
ts undertaken 1s 
expressed by the number eycles to the 
moment of failure The nature o e fatigued 
surface is characterized by fatiyrue curves con 
onditions 
of the 
lirections L. Hu 

Fatigue-service life prediction based on tests 
at constant stress levels ©. Kh. Smith ( Pro 
Expt Stress Anal., 1958, 16, 9 16) Work 
clad Al is reported, Five stress I ] 
used, the static 
once to the highest load used be 
Much lower values than 
for Sn/N 

Theory of the change of metals during 
fatigue. Variation of the spatial distribution of 
the stability of obstacles to plastic slip \ 
Barrois (Per Vét 1958, Aug., 761-777) 
A theory is de veloped based on the hypothesis 
that fatigue fracture is the result 
in which internal reactions to external forces 
are distributed amongst 


structed for constant and changing « 


different sections 
surface taken in various 


of the experiments for 


specimens were 


sual we 


of a process 


domains decreasing in 
size and number 
mechanical effort. This effort 
differentiation between plastic rigadity and 
distribution of the stability ef the 
metastable atomic or molecular configurations, 
stored to their original 
or to a new condition, while the disorder of 


during the application of 


increases the, 
spatial 
and some domains are re 


others is increased. Some ferrous examples are 
cited (56 references 

The effects of mean stress and of preloading 
on the fatigue life of a high tensile structural 
steel (Ducol W25). Part I FF. H. Hooke (Min 
istry of Supply Tech. Inf. and labrary Services 
S and T Memo. No. 20/58, 1958, Oct., pp.2l 
Tables and Figs.) Notched Al specimens 
showed improved fatigue life after 
applications of high tensile load so tests on 
notched steel were made on similar 
Pensile loads up to 32 t/in? had no significant 
effect and above this fatigue life was reduced 

The influence of crystalline orientation on 
bending fatigue strength and on the formation 
of slip bands in single crystals of alpha-iron 
M. Hempel and E. Hillnhagen (Rev. Mét., 
1958, 55, Aug., 749-769) Wohler curves have 
been determined on single crystals and poly 
crystalline specimens of Armeo iron, the 
relations between bending fatigue strength and 
the corresponding strength 
examined, and the influence of erystal « 
tion on the Wohler curves assessed. The in 


single 


lines. 


static values 


srienta- 


8 On the formation 
surface of cyclically 


fluence of stressing condition 
bands on the 
stressed specimens, and the relation 
the position of fatigue cracks and the direction 
of grain boundaries were investigated metal 


of slip 


between 


lographically (36 references 

Contact fatigue of uncemented medium 
carbon steels hardened by high-frequency 
current T. N. Nazarova (Metallov. Obra. Met., 
1958, (11), 57-59) For steels 45 and 45Kh, the 
conventional limit of contact fatigue is reached 
vith a skin depth of 3 mm and over and is 
23.200 kg/em? for 45Kh steel and 22-000 
For steels hardened with 
a depth of 3 mn 


kg/em* for 45 steel 
high-frequency currents to 
and over, the of contact fatigue is very 
near that of ce d steels 

The relation between the distance of an 
inclusion from the surface and the influence of 
this inclusion on fatigue fracture H. de Leiris 
and A, Frappier (Rev. Mét., 1959, 56, Jan., 11 
24) To examine the reason for the fact that 
initiated from sub 
cracks, a 


limit 
mente 


fatigue cracks appear to be 


surtace in reference to surtace 
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photoelastic investigation was made into the 
effect of distance from the surface 
distribution round the hole. It was found at a 
certain region that stresses were higher than 
those due to a circular notch cut at the surface 

improvement in the (fatigue) strength of 
{machine) parts by hardening and pre-stressing 
the joints J. Pomey, J. P. Georges, and A. 
Royez (Rev. Mé., 1959, 56, Jan., 1-10) It is 
pointed out that the service life of parts 
subjected to alternating stresses is reduced by 
notch effects set up by changes of section in the 
component. Procedures to be adopted to 
improve life by reducing these notch effects 
are described, and illustrated by some examples. 

Fatigue damage of plain carbon steels 
effect of reheating T. Yokorori (ASTM Bull., 
1958, 234, Dec., 66-67) The fatigue damage 
according to French's definition cannot be 
repaired by subsequent annealing. It can, 
however, be repaired by understressing, but 
this appears to be lost by subsequent annealing 
for stress relief.—rt. a. 

Effect of shot peening prior to electroplating 
on the fatigue properties of an alloy steel N. Bb. 
Brown (Dept. Mines Techn. Survey, Ottawa, 
Res. Rep. R23, 1958, Sept. 18, pp.12) A 
SAE3140 steel was and tested as- 
machined, shot peened and electroplated on 
machined and on peened surfaces with Cr, Ni, 
and Cd. The peened specimens had better 
fatigue properties than those plated without 
peening. 

The effect of surface treatment and cadmium 
electrodeposition on the fatigue properties of 
some high tensile steels P. Kk. Wedden and 
W. E. Cooper (Ministry of Supply 838 & T 
Memo. 19/58, 1958, Oct., pp.23) Fatigue tests 
on two types of steel after surface preparation 
and Cd plating were carried out. Grit- blasted 
Cd-plated steel baked 30 min at 175°C 
no significant change in fatigue strength at 80 
and 110 t/in®. Although relatively high residual 
compressive stress remained in tha machine 
surface of unnotched specimens before pick- 
ling, little effect on fatigue properties were 
produced by plating and baking. In notched 
specimens, fatigue strength was reduced, the 
higher strength material more se sverely, this 
was not removed by baking at 175°C. Alkaline 
derusting solution, instead of pickling showed 
little improvement, but grit blasting before 
pickling inhibited and may have eliminated 
the reduction in fatigue strength. 

Effect of shot-peening on fatigue strength of 
metals. tl. Effect on decarburized steels S. 
Takeuchi and T. Hormma (Sci. Rep. Res. Inst. 
Téhoku Univ., 1959, 11A, Feb., 48-55) A Si 
Mn spring steel was e amined and the effect of 
a decarburized surface 
shot peening observed. A layer even 
0-05 mm thick halved the fatigue strength, 
thicker layers had little more effect. Shot 
peening of these specimens increased the 
fatigue strength 40-50%, at 107 cycles. 

Effects of environment on high-temperature 
roperties of metals G. J. Danek jun. and 
{. R. Achter (Rept. NRL Progresa 1959, PB 
151334125, Jan., 30) Type 316 stainless was 
examined at 1500°F. Fatigue tests in air and 
vacuum seemed to show a reversal of the effect 
observed in creep rupture with 
strain rate 

An investigation into the creep hy a * 
two cast irons C. Wheatley and J. A. Pop 
(Trans. NE ¢ oast Inst. Eng. Ship., sean Pro. 
print, 331-354) A rapid test was developed for 
the examination of Diesel pistons. Miniature 
compressive creep and test relaxation studies 
can be made and a quick-sorting test was 
evolved and tried on medium flake graphite 
irons 

The role of subgrains in high temperature 
creep L. A. Shepard and J. E. Dorn (WA D¢( 
Tech. Rep. 58-63; ASTIA Document No. 

PB 151208-100, 1958, May, pp.33) 
The origin of sub-grains is discussed and the 
deformation modes which produce the sub- 
structures observed. The effect of creep 
variables on sub-grains is described and an 
attempt 1s made to relate sub-grain structure 
to creep, recovery, and grain boundary shear. 
It is concluded that its relative contribution to 
creep resistance is small. 

Creep of hard pre-stressed steels in the range 
of temperatures termed ‘normal’. Influence of 


on stress 


used 


showed 


were 


decreasing 


layer and the effect of 


variations in stress and of temperature Kk. de 
Strycker (Rev. Mét., 1959, 56, Jan., 49-54) For 
short-time tests the influence on creep of stress 
variations is not highly sensitive to the length 
of the period. Creep of steels varies 
greatly with temperature. 

Studies on 12°, chromium heat-resisting 
steels. X. Effect of heat treatment on creep 
rupture strength I. Fujita (Tetsu to Hagane, 
1958, 44, Sept., 1139-1141). Xl. Long period 
creep rupture properties and tempering hard- 
ness Fujita (Tetsu to Hagane, 1958, 44, 
Sept., L141-1 143). K.B.J. 

On the function of nitrogen as an alloying 
element in heat-resisting materials 111. Hot- 
cold work and bending creep properties of 
16-15-6 type alloys K. Tanaka (Tetsu to 
Hagane, 1958, 44, Sept., 1147-—-1149).—K.E.J. 

Effect of a ceramic coating on the creep 
behaviour of some high-temperature alloys 
J. KR. Cuthill, J. C. Richmond, and N. J. Tighe 
(Am. Ceram. Soc. Bull., 1959, 38, Jan., 4-12) 
Tests on 310 stainless steel (and 80Ni-20Cr 
alloy) at 1800°, 1900°, and 1975°F and also 
constant load tests at 1900° and 1975 C were 
carried out for 100h with coatings of NBS 
ceramic coating N-143. Creep was generally 
decreased but some combinations of temp. and 
stress disclosed a detrimental effect. 

The creep and rupture properties of 2}°, 
chromium-1°, molybdenum quality steel 
J.D. Murray, J. 38. Blair, G. G. Foster, H. W 
Kirkby, and J. Blackhurst (/J/S/, 1959, 193, 
Dec., 354-359) [This issue} 

The influence of annealing twins on inter- 
granular creep cracking ©. W. Weaver (J. Jnst 
Met., 1958, 87, Dec., 126-127) The progress of 
an intergranular creep crack along a transverse 
boundary may be delayed by the vertical 
intergranular boundary of an annealing twin. 
Experimental produced which 
suggests that the crack may also be stopped by 
deformation.—tT.«G. 

A review of intergranular fracture processes 
in creep P. W. Davies and J. P. Dennison 
(J. Inst. Met., 1958, 87, Dec., 119-125) The 
qualitative and quantitative aspects of the 
theories relating to internal fissuring during 
creep at elevated temperatures are reviewed, 
and it is shown that different processes become 
operative according to the prevailing condi- 
tions of stress and temperature (37 refs.).—1 

Microstructural changes in a 42° Ni, 30° s 
26° Fe alloy during creep-rupture testing R. J. 
Raudebaugh and EF. P. Sadowski (T'rans. Met. 
Soe. 1IME, 1959, a1, Feb., 23-29) The 
microstructural characteristics of this alloy, 
made under industrial conditions, were cor 
related with its behaviour in creep and rupture 
test at 1400°, 1600° and 1800°F., Ny determi- 
nations were made after testing, adjacent to 
the fracture or from the mid-gauge length 
where tests were discontinued before fracture. 
Nitrogen pick-up observed at 1 600° and 1 800°F 
with fissuring of 


hard 


evidence is 


was associated 
prior to fracture. 
Relief of thermal stresses through creep 
H. Poritsky and F. A. Fend Appl. Mech., 
1958, 25, Dec., 589-597) Equations are derived 
for analysing the effects of creep on 
distribution. The equations are applied to the 
axially symmetric problem of relief of thermal! 
stresses in an infinitely 


spec imens 


stress 


eylinder which is 
quickly heated to a parabolic temperature and 
maintained at that temperature. The methods 
developed are illustrative of a procedure which 
may be “eee for 
lems r. 

Hardness testing G. H. Jackson (Met 
ment, 1959, 26, Jan., 28-30, 32) 
Spring lecture. 

On ball indentation 11: Strain figures de- 
veloped in and on the bali-indented specimen 
S. Yazawa, K. Sato, M. Unno, and G. Yaguchi 
J. Mech. Lab., 1959, 13, Jan., 24-29) Aj-in. 
ball was used and surface and cross-sectional 
strain figures observed in a 0-19% 
specimen. These are described, and Meyer’s 
law was tested and found not to be suitable for 
determining the limit of specimen height. 

investigation of the physical factors which 
determine the hardening of alloyed iron V. M. 
Golubkov, V. A. Il’ina, V. K. Kritskaya, G. V 
Kurdyumov, and M. D. Perkas (Fiz. Met. 
Metallov., 1957, 5, (3), 465-483) The physical 


long 


other stress-« reep prob- 


T'reat 
A NADFS 


were 
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factors determining the hardening of x-iron 
alloyed with a number of elements were in- 
vestigated on specimens cut from strip; the 
hardening considered was due entirely to 
changes in the fine structure of the a-solid 
solution without alterations in chemical com- 
position. X-ray analysis and mechanical tests 
were used. 

Research on Si Mn_Cr spring steel |. Harden- 
ability and mechanical properties of 8i- Mn-Cr 
spring steel I’. Miyagawa (J'etsu to Hagane, 
1958, 44, Sept., 1095-1097).—K.x.J. 

The hardenability of lameliar-and spheroidal- 
graphite cast iron as a function of composition 
and structure H. Schiffers, D. Ammann, E. 
Brugger, and R. Dicke (Forschungs. Wirts. 
Nordrhein- Westfalen, No. 557, 1958, pp.29) 
Samples of lamellar-graphite cast iron of 
initially pearlitic structure showed good 
hardenability. Hardenability depends on 
degree of saturation, amount of combined 
carbon and quantity and distribution of the 
graphite. Mo greatly promoted the depth of 
the hardened zone. Spheroidal-graphite cast 
iron showed the expected good hardenability, 
particularly an iron that contained V and Ti. 
The holes in the surface of hardened cast iron 
are not due to burning of the graphite but 
more likely to breaking loose of 
grains.—T.G 

The effect of oxygen on the toughness and 
ageing of steels J. Cabelka (Zvar. Sbornik, 
1958, 7, (4), 401-420) [In Slovak]. The solu- 
bility of oxygen in various phases present in 
ferritic and austenitic considered 
on the basis of data given in the literature, 
as well as those obtained by the author. 
[he existence of internal stresses due to the 
precipitation of oxides is explained, 
shown to affect the toughness and ageing 
characteristics, as well as the intercrystalline 
strength. Tests were ferritic- 
pearlitic, as well as on austenitic steels. It is 
considered incorrect to use heat-resisting 
steels with retained ferrite. The formation and 
decomposition of sigma-phase is explained. 
In stainless steels, oxygen is also undesirable, 
as it may lead to intercrystalline 

Influence of direct and alternating current 

flow on the quench and strain ageing of soft 
iron F. Erdmann-Jesnitzer, D. Mrowka, and 
K. Ouvrier (Arch. Eisenh., 1959, 30, Jan., 
33) An investigation is reported of the change 
with time of the electrical resistance of 
quenched and 75°, cold-strained Armco iron 
wire at 80-6°C and 60 ¢ with d.c. 
currents, 

On the function of nitrogen as an alloying 
element in heat-resisting materials. 11. Ageing 
of 16-15 6 type alloys RK. Tanaka (‘'etsu to 
Hagane, 1958, 44, Sept., 1145-1147).—K.E.g 

Brittle fracture (Auto. Eng., 1959, 49, Jan., 
8-9) A brief illustrated review. 

ey of iron alloys J. b. Srawley and 
C. D. Beachem (Rept. NE L y Pasa 1959, 
P B 151334-125, Jan., 27) Hardenable 12°,Cr 
steels were examined for net fracture stress 
values which were related to the change 
transverse brittle to oblique shear, and 
propagation tests were made. 

Contribution to the discussion on the 
problem of brittle wares K. Ruhl and H. M. 

irch. Wiss. Techn., 1958, 24, 

cf. tbid., 1958, 24, Apr., 134) 
This” is a conti nuation of the correspondence 
arising from the article mentioned. 

Cracking and fracture of steel charged with 
hydrogen P. Bastien (Materialpriif., 1959, 1, 
Jan. 20, 3-12) After discussing the essential 
characteristics of hydrogen embrittlement a 
for this effect is proposed. The 
movement of dislocations is considered to 
cause local super-saturation of H, in the 
stacking dislocations.—a. 

Brittle fracture in welded ships: An empirical 
approach from recent experience J. Hodgson 
and G. M. Boyd (Trans. Inst. Naval Arch., 
1958, 100, July, 141-165, discussion 165-180 
tesults of investigations of failures are given 
and a comparison of welded with riveted ships 
is made. The factors influencing brittle frac 
ture are discussed and an improved minimum 
standard for notch-toughness is suggested. 
The formulation of steel specifications is con- 
sidered and tests and acceptance criteria are 


martensite 


steels 1s 


and 


carried out on 


corrosion. 


respectively, 
and a.c 


from 


rack 


mechanism 








compared. Tests on the steels available and on 
those involved in fractures in service are 
reported, leading to empirical acceptance 
standards. 

Present getticn of the problem of brittle 
fracture G. M. Boyd (Rev. Soud., 1958, 14, (4), 
175-187) A review of the present state of 
knowledge of brittle fracture, including a 
general outline of the effects of welding 

Preliminary studies of brittle fracture qreee- 

ation in structural steel W. J. Hall, . 
sodden, and O. A. Fettahlioglu (Ship eg 
ture Committee, SSC-111, 1958, May 15, 
pp.86) Tests on crack speed in wide steel plates 
and strain distribution in mild steel during 
crack propagation are reported. An insert 
plate was welded to full plates in a testing 
machine after trial of several methods. The 
plate is cooled in solid CO,, loaded, and a 
fracture initiated by impact on a wedge w hic h 
is driven into a notch. A programme on 2-ft 
wide plates was then carried through. Crack 
speeds of 1150-5900 ft/sec were recorded with 
peak elastic strains as high as 0-0025 in./in. near 
fractures with negligible permanent set. Strain 
pulse magnitude decreased and time increased 
as the distance from the fracture path and a 
vertically oriented strain gauge increased. 

On the problem of hydrogen embrittlement 
of iron A. Siede and W. Rostoker (Trans. Met. 
Soc. AIME., 1958, 212, Deec., 852-855) H,- 
charged Fe has strain-aygeing kinetics which 
are undistinguishable from those of uncharged 
Fe. H, displaces C and N, from dislocation 
centers and H, embrittlement derives from 
the stabilization of transient and thermally 
generated crack nuclei.—tT.«G. 

The relationship of the tendency of steel to 
reversible temper-brittieness to the temperature 
of repeated austenitisation 3. Rotenshtein and 
N. Dregan (Rev. Mé. (Bucarest), 1958, 3, (3), 
Feb., 5-31) [In Russian]. 

The use of low-alloy steel in welded struc- 
tures T. M. Noren (Svetsen, 1959, 18, (2), 33 
42) The occurrence of hot crac king, temper- 
brittleness, ageing susceptibility, and shrink- 
age cracking in low-alloy high strength steels 
(u.t.s. 60-80 kg/mm#), especially during weld- 
ing, is examined and optimum welding and 
heat-treatment conditions are worked out. 

On the abrasion resistance of high man- 
ganese steel Y. Kido (Tetsu to Hagane, 1958, 
44, Sept., 1123-1126) The wear of high-Mn, 
Cr-Mn, low-Mn and carbon steel, white and 
grey iron, SK-7, SK-4, and SS41 are tested by 
abrasion with sand, cement clinker and coal in 
a ball mill. Wear results are related to hard- 
ness,—K.E.J. 

Wear of carbon steel weld metal. t1. The 
effect of heat treatment upon the structurally 
changed layers and the wear volume S. Ito, 
K. Honda, and K. Ishiyama (J. Mech. Lab., 
1959, 13, Jan., 12-17) A study of the struc- 
tural change produced by dry friction in the 
surface layers is reported. Taper sectioning 
was used and the same forms were observed in 
both quenched and tempered specimens. Wear 
volume was scarcely affected. I. The relation 
between rubbing conditions and the structurally 
changed layers of worn surfaces S. Ito and 
K. Ishiyama (18-23) Sliding distance, rate and 
load caused similar changes in the surface 
layers and these were due mainly to the sur- 
face temp. produced. These layers are shown 
to be wear-resistant. 

Phenomena of wear on tools for chip-forming 
machining J. L. Remmerswaal (Metallbewerk- 
ing, 1958, (22), 447-451) Tool steels, hard 
metal and ceramic tool wear are considered. The 
mechanism of chip formation and the course of 
wear is followed. Criteria for hard metals and 
ceramics are difficult to establish. 

Inexpensive apparatus for interferometrically 
measuring thickness of electroplated chromium 
and other thin films R. L. Saur (Plating, 1958, 
45, Dec., 1232—1233). In the method described 
the equipment needed is a microscope equipped 
with vertical illumination, a monochromatic 
light source and a piece of optical flat glass laid 
on the specimen. Provided the surface is of near 
mirror quality thickness measurements are 
possible down to -0001 in. without the use of a 
ag me standard.—a.a. 

netic-particle inspection paces produc- 
on line at Griffin Wheel A. J. Panozzo (Mod. 


Castings, 1959, 34, Feb., 38-40) A unit is 
described which was designed for the inspec- 
tion of cast steel railroad car wheels by the 
continuous wet method of fluorescent magnetic 
particle inspection. The unit handles up to 60 
wheels per h on a production basis.—T. «a. 

Magnetic flaw detection A. G. Gardner 
(Metallurgia, 1958, 58, Dec., 309-312, 308) 
The principles governing the use of the 
magnetic particle technique are outlined, with 
some examples. 

The role of the carbide phases and of primary 
ferrite in the formation of high-temperature 
cracking in the welding of austenitic steels 
N. F. Lashko and 8. V. Lashko-Abakyan 
(Avtom. Svarka, 1958, 11, (9), 99-110) This 
article is not concerned with the thermal 
effects of welding on cracking, but with the 
influence of alloying elements, viz. their in- 
fluence on the change in the crystallization 
temperature range of austenitic steels; on the 
appearance of metastable, readily fusible 
eutectics, which are distributed between the 
dendritic axes and along the grain boundaries; 
on primary grain size; and on the formation of 
§-ferrite. These influences should be considered 
jointly, not severally. The various alloying 
elements are classified according to their chief 
functions, and special attention is devoted to 
Si. It is concluded that the intermetallic phases 
play little part in the formation of cracks, 
which is primarily dependent on the carbide 
and boride phases. Special consideration is 
given to the carbide phases. Lastly the favour 
able influence of the primary ferrite 
considered. M. T. 

Some remarks on the embrittlement of 18/8 
and 16/13 Cr-Ni steels A. Zapletalek (Zvdranie, 
1958, 7, (9-10), 298-300) [In Slovak} An 
account is given of recent researches on the 
formation of sigma phase, carried out at the 
Czechoslovak Welding Institute P. F. 

Reducing rejects for hardening cracks !’. P. 
Zuev (Metallurg, 1958, (11), 34-37) At the 
Klektrostal plant the main steel prone to 
hardening cracks is of the pearlite-martensite 
and martensitic class. When the rolled product 
is rapidly cooled, the transformation of austen- 
ite in the pearlite transformation zone cannot 
proceed, and martensite is formed. The result- 
ing stresses cause cracking. At the Electrostal 
plant, metal is slowly from 700 to 
900°C in unfired pits. Rounds and squares up 
to 4 in. are cooled in the unfired pits but coiled 
material is usually cooled in heated pits. The 
optimum conditions to reduce cracks were: 
charging at not less than 650°C and cooling for 
not less than 24 h when the metal should be 
discharged at temperatures not 100°C 
and the metal should be cooled not later than 
12 h after withdrawal.—Rr. s 

Some notes on strain-age ‘embrittlement in 
mild steels S. Hasebe (Sumi. Met., 1958, 10, 
July, 155-166) Ageing at room temperature 
after cold-working caused brittle fractures in 
the flaring, flattening and tests of 
pipes, especially in low-C basic Bessemer 
rimmed steel high in N,. Low-C Al-killed 
steels, with 1-2—2-6 kg/t Al added in ladle and 
nozzle were analysed for acid-soluble Al and 
nitride content after forging and normalizing, 
and impact, impact-tension and tensile pro- 
perties were measured. Brittleness appeared 
after slow cooling from above A, in both killed 
and rimmed steels. 

The susceptibility of manganese structural 
steel to reversible temper-brittieness as a 
function of heat treatment N. Dragan and B. 
Rotenstein (Studii Cercetari de Metalurgie, 
1958, (4), 463-476) Experimental results con- 
firm that this steel is susceptible to this 
reversible temper brittleness although to a 
relatively smaller degree. This process occurs 
some time after exposure to the critical tem- 
perature. An extension of the time of holding 
of the steel at 500-550° and also at 700° 
reduces this susceptibility, but an extension of 
the time of holding at 450° has the opposite 
effect. At —100° the plasticity of this steel 
after hardening and tempering attains great 
values. 

Static brittie-fracture initiation at net stress 
40%, of yield C. Mylonas, D. C. Drucker, and 
J. D. Brunton (Welding J., 1958, 37, Oct., 
473-479) Laboratory experiments on un- 
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bending 
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welded steel plate produced 
when tested in central static 
compressed plates with machined notches, at 
average net stresses well below yield level. The 
lowest average stress at fracture was 36°, of 
virgin yield. The results are discussed 

The tendency of steel to reversible temper- 
brittleness in relation to the temperature of 
repeated austenitizing 8. Kotenstein and N. 
Dragan (Studii si Cercetari de Metalurgie, 1958, 
3), 259-286) {In Rumanian] Experiments 
have proved that the overheated eel tem- 
pered at high heat can be regenerated, with a 
fresh heat treatment, from the recrystalliza 
tion temperature of the riginally 
overheated. The steel investigated (0°-25°.C 
1-15°% Mn; 1-07°,Si; 1°33°,Cr) heat-treated 
under the conditions of the experiments, 
recrystallization point for austenite between 
950-1000°C., The austenitizing at 
the recrystallization temperature lowers the 
transition point from a fibrous break of the 
temper-brittle steel t a break of mixed 
appearance. The processes responsible for the 
brittleness of steel increase the unfavourable 
influence 


brittle fracture, 
tension on pre 


austenite 


has a 


secondary 


failure. 
Correlation of metallurgical properties and 
service performance of steel plates from frac- 
tured ships M. Williams (Welding J., 1958, 
37, Oct., 4458-4548) It is shown that fracture 
initiation, propagation and ending were re 
lated to the combined effects of stress and 
notch sensitivity at the operating temperature. 
A statistical study is made of the relation 
notcl arious other 


of grain growth on brittle 


between 
factors. 

Evaluation of weld-joint flaws as anatag 
points of brittie fracture R. P. Sopher 
Lowe jun., and P, J Rieppel Ship Structure 
( ommittee, Project SR ag Final Report 
SSC-—107, 1958, Aug. 29, pp.51) ¢ iditions for 
initiation for brittle fracture * Hay flaws 4 ir 
studied. Residual and local 
found to join with applied 
make up the total involved in 
brittle fracture. With local stresses high near 
a flaw low applied stress might initiate fracture 
if the steel is at or near nil ductility tempera- 
ture. The stress conditions used were those to 
be expected in a ship. Service failures and the 
results of this project ps that flaws, especi 
ally cracks, of almost any size are potential 
initiators but that a total stress of yield-point 
value or higher, in conjunction with some 
stress-raising condition, is needed and that a 
combination of conditions must be present for 
the initiation of brittle fractur: 

Ultimate resistance of plastic metals to 
brittle fracture G. V. Uzhik (Vestnik Mashin., 
1955, (6), 13-17) Examination of fractures in 
plastic metals has shown that in the majority 
of cases these fractures were not preceded by 
ormation. Brittle fracture of 
materials can occur if, from whatever 
from the time of the apy lication of the 
load to the fracture, there is a partial or a 
complete inhibition of deformation. One such 
possibility is a reduction of temperature. But 
brittle fracture can also occur at room tem- 
perature because of an increase in the normal 
tensile stresses simultaneously with small 
increases in the existing low tangential stresses. 
Such conditions appear very often at places of 
stress concentration.—L. H. 

Onset of brittieness in 20KhHN1482 in ageing 
between 500-650° A. Me Tikhomirov, N. 
Sukhobokova, and N, A. Tikhomirova ( Metol- 
lov. Obra. Met., 1958, mn » 22-25 ao ns of 
this steel (approx. 0-08%C, 2-55°%S8i, 1%Mo, 
20% Cr, 13°,Ni) were investigated in their 
original condition, austenitized, and austeni 
tized and stabilized. For ageing tests the 
specimens were divided into two lots, one 
quenched in water after heating for 15 min at 
1100° and the other stabilized for 10 h after 
austenitizing. Ageing tests were carried out at 
500°, 550° and 650° for 100, 500 and 1500 h. 
Ageing between 500-600° develops the tend- 
ency to brittleness and as a consequence plastic 
properties and in particular impact strength 
are reduced. The most appreciable fall in 
impact strength occurs in the first 200—-300 h. 
Stabilization has little influence on ageing. 

Effects of chemical composition on cracking 
resistance of high-strength steel weld metals 


sensitivity and 


long or less wer 
stresses were 


stresses to 


appreciable def 
plastic 
cause, 
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K.P Sopher 
492s) The 
metais on 


(Weld. J., 1958, 37, Nov., 481s 
effects of C, 8S, P and rare-earth 
cracking 


resistance have been 


studied. Phosphorus is considered responsible 
for low ductility 


termperatures near the solidus 


and the cracking of welds at 
A new method 
for determining the causes of cracking in weld 
metals is described A. 

The effect of boron on the tendency of heat- 
resisting austenitic steels of the 13Cr-18Ni 2W 
type to the formation of high-temperature weld 
cracking A. V. Kussiyan and M. Kh. Shoro 
horovy Proizvodstvo, 1958, (10), 
14—18) Increasing the B content in such steels 
from 0-O0-015 reduces the temperature at 
which a sharp drop occurs in the heat-affected 
zone from 1150 to 1010°C and extends the 
brittle temperature owing to the 


pitation of B 


Svarochnoe 


range 


preci 
along the 
boundaries under the rapid heating conditions 
typical of welding. The dispersion energy of 
the arc should be restricted by suitable para 
meters, as this is hable to promote the distri 
bution of B compounds along the 
boundaries and impair the 
of the heat-affected zone. The above steel is 
more prone to cracking than I8Cr 9Ni steel 
rhe tendency to cracking was reduced by a B 
content in the flux greater than 0-005°,; the 
flux composition markedly affects the 
of transference of B to the 
M. 1 

Pressure vessels and the problem of brittle 
fracture H. Harris (Metallurgia, 1958, 58, 
Nov., 213-217) A report of the Presidential 
Address to the West Scotland ISI, in which 
the present state oi research into and know 
ledge of the problem of brittle fracture at low 
stresses was discussed. 

Study of hydrogen embrittlement of iron by 
internal-friction methods Kk. E. Maringer, k. B 
Swetnam, L. L. Marsh, and G. K. Manning 
(NACA TN 4328, 1958, Sept., pp.62) The 
effects of electrolytic charging on wires of 
relatively pure iron (Ferrovac BE), and a 4340 
aircraft-quality steel were examined 
lographically and by reverse-bend internal 
friction testing from 196 to +430°¢ The 
dependence on amplitude was large apparently 
due to domain boundary movement and 
with dislocations. The 
. magnetic fields were also 
Severe structural damage was 
with blistering and internal 
cracking and internal friction peaks in both 
iron and steel were found at 150° to 120°. 
Glow discharge introduction of H, was also 
used and an attempt to charge Ta electro 
lytically was made. Much of the behaviour can 
yunted for in terms of magnetoelastic 
energy losses (38 references). 

Cadmium embrittlement of high-strength 
steels at elevated temperatures 1. Cohen 
(Plating, 1958, 45, Nov., 1127-1132) Trials on 
SAE 4340 steel are reported, and also on 
SAE H-13. The embrittling effect of molten 
Cd is practically instantaneous through pene 
tratior f the stressed metal. This is dis- 
tinguished from embrittlement by H, after 
Cd plating 

The coefficient of dry friction of metals k 
‘Takagi and Psuya (J. Mech. Lab. Japan, 
1958, 4, (1), 40-41) [In English} Abstract of a 
paper on the friction of clean metal 
. the rernoval of any oxide films in 
vacuo or in a hydrogen atmosphere and the 
determination of the friction coeflicients in alr, 
vacuum, and hydrogen.——T. 6. 

The effect of heat treatment on the improve- 
ment of the resistance to wear of cast iron 
S. Korey! and J. Rutkowski (Prz. Odlew., 1958, 
8, Jan., 2-8) Both laboratory and industrial 
tests proved that a considerable improvement 
of the resistance to wear is obtained after cast 
iron 1s heat treated. Quenching with isothermal 
proved to be the most 
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grain 
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degree 
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hydrogen interaction 
effects of a.c 
observed, 


or dx 


demonstrated 


be ac 


static 


surfaces 


transformation has 
advantageous process 
Influence of heat treatment on the wear 
resistance of steels for earth working N. M. 
Serpik and M. M. Kantor (Metallov. Obra. Met., 
1958, (7), 46-50) Seven qualities of carbon 
selected for investigation in a 
specially constructed reproducing as 
closely as possible actual conditions. Hardness 
alone cannot be accepted as a criterion since 


steels were 


stand 


the heat 
fluence 
much 


treatment exerts an appreciable in 
Isothermal heat treatment gives ¢ 
higher résistance to wear for equal 
degree of hardness than can be obtained by the 
usual hardening with subsequent tempering 

Investigating the wear resistance of steel to 
friction with Capron fibre P. 1. Basko (Metal 
lov. Obra. Met., 1958, (12), 56-57) Five types of 
steel were tested in abrasion with Capron fibre 
found to be proportional to 
appled and the length of the 
operation whilst the speed of 
rate of between 10 and 70 
appreciable effect 

Investigating the influence of the condition of 
the surface layer of steel on its wear~ -resistance 
P I Ignatenko and Yu lerminaso 
Vestnik Mashin., 1958, 12), 10-12) Tests 
out on specimens of US steel 
annealed in an electrical \ 


were 


The abrasion was 
the pressure 
abrasion at a 
m/min had no 


were carned 
acuum furnace. They 
then abraded at speeds between JU and 
50 m/sec to obtain detormations of 
degrees. From a 


varying 
number of specimens the 
ed by another electrical 
Friction experiments were 
then made at a constant speed of 
under a 3 kg load for dry friction and under 
20 ky for friction with a lubricant. Results 
obtained are tabulated, they show, of course, 
that the 


weal 


The equilibrium between sulphur in molten 
iron and H, H,8 gas mixture. Thermodynamic 
studies on sulphur in molten iron. | A. Adachi 
and Z. Morita ( 7'etsu to Hagane, 1958, 44, June, 
637-642) The equilibrium was studied in the 
range 1550-1750°C and for c« 
to 5°%.8, tube 


deformation was remoy 
acuum annealing 
rotation 


hardened surface is more resistant to 


meentrations up 
ing a carbon esistance furnace 
technique. EK« 


the equilibrium 


and a gas-bubbling 
derived for 
energy 
only below 


juations are 
constant and tree 
change, which agree with 
1600 ¢ An equation for the 
coetlicient of S in molten tron 


Chipman 
activity 8s also 
given (15 references K. E. J 

Abrasive wear of steels in reciprocating- 
rotary movement kK. Mi. Matveeyvskui (Vest? 
Mashin., 1958, (5), 31-35) An apparatus is 
deseribed for measuring the 
steel 


abrasive wear of 
specimens 


rotary movement, 


subjected to reciprocating 
with a controlled supply of 
tesults are given for a number of 
steels hardened at various temperatures. 

The wear of gear teeth. VII. The mechanism 
of the phenomenon of incipient pitting (2 
K. Ishida, H. Yamamoto, and T. Muta (Rep. 
Gov. Ind. Res. Inst. Nagoya, 1958, 7, Dee. 
879-884) Optical and electron microscopy was 
used to follow the development of wear. The 
convex surface was seen to transfer material 
to the coneave part and this layer was work 
hardened. VU. (3). (1959, 8, Jan., 1-6) Three 
theories of failure are tested by calculation of 
stress values. The position of the pitting crack 
corresponded with depth of maximum stress 
obtained from the maximum shearing 
theory and the relation between shape 
and tangential surface force 
intensity of this force is shown greatly to 
affect crack propagation rate, principal stresses 
and sbear stress under the surface of the rolling 
dise. Calculations for 0-1 and 0-5 coefficient of 
friction are carried through as examples. 

Test on the wear by friction of Ni2E steel 
files J. Klazynski and J. Zysk (Prace Inst 
Mechaniki, 1955, 5, (15), 1-20) The effect of 
the geometry of the cutting edge and of the 
temperature of hardening on the wear of files 
have been investigated and the experimental 
results are discussed. 

Wear of carbon steel weld metal. |. Micro- 
scopical observations on the structural altered 
layers of the worn surface S. Ito, K. Honda, 
and K. Ishivama (./. Mech. Lab., 19568, 12, 
Sept., 150 157) The taper sectioning method 
and microhardness 
examine the 
friction 
the heat-transformed layer and the 
grain layer, the worn surfaces have complex 
combinations of these types. The oxide layer is 
Q HNQ®, and the heat 
transformed layer yellow or brown. The latter 
often has a laminar structure. 

The anti-frictional properties of high-strength 
spheroidal graphite cast iron A. P. Antonov 
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(Vestnik Mashin., 1958, 38, (10), 37-40) Cast- 
iron of composition 3°39%C, 2-41°% Si, 
00-65% Mn, 0-009°,S8, 0-07°,P, 0-05°,Mg, pre- 
pared in an induction furnace by treatment 
with a 15° ,Mg—10°,3 a-75°%,FeSi alloy, was 
compared with 5-5-5 bronze anti-frictional 
cast and forging irons and Cementite steel 20 
heat treated). The 
forms atter 


SG iron was tested in five 
normalization and after iso 
thermal hardening at 250, 300, 350 and 450°¢ 
The cor friction, dry and with 
lubrication of the SG iron in all states of heat 
treatment was less than that of all the other 
materials except the 5-5-5 bronze M 
The nature of the wear —— of mild 
steel caused by phosphating J. W. Midgley and 
Wilman (/nstitutcon Vechanical Engi 
Conference on brication and Wea 
4 n, 1957, 230-23 Phe 
etched into a 
0-OUOUS tn. dee p 


ficients of 


surfaces ars 


network of channels 0-0004 


with ph crystals on the 
high spots. Running in 
tion 


sphate 
is rapid and low-fric- 
conditions are soon established. The 
channels serve to supply lubricant, to let out 
debris and prevent extensive welding, the 
phosphate is soon removed with ecrease. of 
friction. Tests up to 4000 lb/in® are described 
A review of the friction of solids with particular 
reference to the Conference papers I. ? 
jowden (239 245). Experimental check of 
elementary law of friction: Dry friction |. \ 
Kraghelsky and \ P. Sabelnikov (246 25 
An optical method with transparent samples 
deseribed. A theory of ag 4 Sliding of 
solids }3. \ Derjag un, V. E. Push, and D. M 
ol (257 268 Formulae are derived for 
condition inder vhich vibrations due to 


tick-slip disappear and methods of securing 


hese conditions are given. The sticking stage 
analysed and the variation of 


sliding velocity in the course of 


maximum 
stick-slip vibra 
tions is illustrated. The friction and wear of 
various materials sliding against unlubricated 
surfaces of different —s and degrees of rough- 
ness kk Fe gen tong dT. P. Neweomb (269-275) 
Steel, eight othe three 


vere mneasured agau 


metals and 
st emery paper, files and 
emery-abraded steel rods. Different 
isms were observed in the three cases, the wear 
on files being related to metal elasticity and to 
angle of inclination of the teeth but on the 
abraded rods the laws were different. Investi- 
gation of size effects in sliding by means of 
statistical techniques I). Rabinowicz (276-280) 
Size and distribution of junctions between 
sliding metals are derived. Probable behaviour 
of contacts in the sliding process B. G. Right- 
mire 281-285 Probability analyses are 
applied to published results and uses of the 
method are suggested. Metal transfer in 
boundary lubrication and the effect of sliding 
velocity and surface roughness lL. (irunberg 
and KR. B. Campbell (291-301) Sliding of 
copper on steel is examined by the use of tracer 
methods. The increase of friction at lower 
sliding attributed to transient 
creep of copper in strained regions Calculation 
of dry friction forces |. V. Kraghelsky (302 
307) Mechanisms are examined on the micro- 
scale and a relationship to surface waviness is 
proposed. On preliminary displacement V. 
Shchedrov (308-313) Slipping of 
under tangential forces is preceded by a pre- 
liminary displacement made up of reversible 
and irreversible components. A 
found for elastic-plastic contact assured to be 
heterogeneous and an expression for the rela- 
tion of the preliminary displacement to 
retardation time. The properties of model 
friction junctions J. A. Greenwood and D. 
labor (314—317) A two-wedge model is used of 
non-ferrous metal. Vapour lubrication and the 
friction of clean surfaces G. W. Rowe (333-338 
Studies in a high vacuum and in presence of 
vapours are reported. Reference surfaces were 
produced by evaporation of appreciable 
tities of the surface and friction is then high 
even for the hardest materials. Very small 
quantities of vapour especially fatty acid 
apours, prevent seizure, and this is assisted 
by traces of Os and water MoS, on Mo, Til, 
on Ti and CrCl, on Cr are very effective. 
Orientation and frictional behaviour of lameliar 
solids on metals RK. F. Deacon and J Good 
man (344-347) Graphite and MoS, on Pt are 
studied. Friction and lubrication with solid 


plastics 


mechan 


velocities 1s 


materials 


solution is 


* quan- 








lubricants at temperatures to 1000°F with 
=, reference to graphite 1). fh}. Bisson, 
2. L. Johnson, and W. J. Anderson (348-354) 
A review of the papers on bearing materials, 
solid ey surtace treatments, and glands 
and seals P. Love (361 365). Compatibility 
— of ination materials EX. RK. Booser, 
H. Scott jun., and D. F. Wilcock (366-370). 
Wear of selected molybdenum disulphide lubri- 
cated solids and surface films |). ('. Mitchell 
and B. B. Fulford (376-383) Plastics and steel 
backed bronze were used. Friction, wear, and 
surface damage of metals as affected by solid 
surtace films: A review of NACA research I. | 
Bisson, R. L. Johnson, and M. A. Swikert 
(384-391) Beneficial effects were observed 
with graphitic carbon on cast iron and FeO and 
Fe,O, on ferrous materials, but Fe,O0, and 
MoO, were detrimental. FeS and FeCl, films 
prevented surface welding and Fet ly reduced 
friction more effectively. MoS, was shown to 
go to MoO, in air. The wear of PTFE impreg- 
nated metal bearing materials 1). ©. Mitchell 
(396-404) Polytetrafluoroethylene composi 
tions were tested. Friction, wear and physical 
properties of some filled PTFE bearing materials 
D. C. Mitchell and G. Pratt (416 423). Some 
Studies of pitting failure in rolling contacts 
A. A. Milne and M. C. Nally (459 462) A 
modified four-ball machine was constructed 
for high speeds using balls or cones. Study of 
the effect of lubricant on pitting failure of balls 
DD. Seott (463-468). Influence of magnetic 
fields and the passage of electrical currents on 
the deterioration of ball bearings F. F. Simpson 
and R. W. Russell (477 481) Under practical 
conditions the effect of fields is 
probably negligible. Direct currents of as littl 
as } amp may cause damage in 24 h ane 
carrying additives for steam turbine oils J. 8. 
Elliott and E. D. Edwards (482-491) The 
development of an oil resistant to foaming, 
emulsification stability is presence of 
water is with comparisons of 
extreme-pressure testing machines Control of 
wear in piston engines J. A. Edgar (498-504) 
Liquid sodium as a lubricant kk. B. Campbell 
(529-533) Tests on stainless steel rings in N, 
at 20 ft/min at 100 200°C are described. 
Influence of acidity of the lubricating oil on the 
wear and deposits obtained in the Caterpillar 1A 
oil-test engine R. Tourret and R. W. Bak 
(539 542). A report of the papers on wear |. |. 
Barwell (587-601) The embedment of abrasive 
in lapped surfaces K. J. Williams (602. 605) 
tracer study of particle retention in hand 
lapped surfaces of tool steel, Mo-sprayed mild 
steel and non-ferrous materials is reported. 
The electron microscope in the study of wear 
D. Scott and H. M. Scott (609 612) Replicas 
were prepared and interpreted and sub-surface 
examination and wear debris study are also 
briefly considered. Nature of the wear and 
friction of mild steel on mild steel and the effect 
of surface oxide and sulphide layers M. Kk 
Piggott and H. Wilman (613 619) Recent 
developments in the theory of elastic contact 
stresses: Their significance in the study of sur- 
face breakdown K. L. Johnson (620 627 
Theory is reviewed (27 references Plastic 
roughening and wear | Ming Feng (635 639) 
The effect of various fa 
and 


3 


magnet 


and 
deseribed 


tors including surface 
crystallographic 

and the running-in’ 
and the damage to a hard sliding 
member by a soft one are discussed. Applica- 
tion of reflection electron microscopy *° the 
study of wear J. S. Halliday (647 651 me 
confirmation is found for the het ie 
asperities producing on smooth surfaces 
may be below the limit of resolution of the 
optical microscope. Wear and friction of 
metals at very high speeds I). H. Freitag (652 
654) Speeds up to 1000 m/sec were studied and 
the phenomena observed are outlined. Resist- 
ance of metals to wear by abrasion as related to 
hardness M. M. Khruschovy (655-659) A testing 
machine is described and Fe, two stee 
eleven other metals were 


contamination 
tion are evaluated 


orienta 


phenomenon 


idea 
wear 


Is and 
examined, The hard 
metals is related to wear as is the 
hardness of the steels after heat treatment 
Structures produced by surface deformation 
L. Grunberg and K. H. R. Wright (660-669 
Examinations of rock salt and Al for disloca 
tions and vacancies in the deformed surface 


layer is described. Optical microscopy in wear 


nears of the 


studies 1). Scott Interferometric, 
replica and sec tioning technique 8 are reviewed, 
Wear of unlubricated metals W. Hirst (674 
681) A review. Severe wear results from inter 
metalle welding in two cases which operate by 
different mechanisms. Wear rates are pro 
portional to load except at higher speeds with 
heavy loads where the 
rises. For severe wear, increased hardness 
reduces the produced. Comparison is 
made with current theory and application to 
practice is discussed. New method for studying 
ny deformed surfaces L. Grunberg and 

H. R. Wright (682—688) A photoelectric 
emission method is used on Al, Mg and Zn. 
Destruction of cast iron surfaces under condi- 
tions of dry sliding wear H. IT. Angus and 
A. D. Lamb (689-693) Conditions on 
drums and clutch plates are 


(670-673 


surface temperature 


degree 


brake 
considered and 
three mechanisms leading to failure are set out 
Kffects of pearlite, ferrite graphite, flake 
briefly noted and the pheno 
mena of oxidation of such surfaces are de 
scribed. Severe metallic wear J. K. 
(694-700) Experiments at low rates of sliding 


and 
or nodular are 


Lancaster 


are re ported intended to minimize changes in 
surface conditions supposed to 
account for the deviation from the 
calculated from theories of the 


which are 
values 
wear process 
n-ferrous and covered a 
hardness range. Structural changes in 
rubbed steel surfaces N. ©. Welsh (701-706 
Structural effects of high frictional tempera 
tures in dry or imperfectly lubricated rubbing 
and its effect on wear resistance 


The specimens were ho 
wide 


and on metal 
cutting are considered. With good lubrications 
only plastic strains develop. Wear of tubri- 
cated journal bearings W. E. Duckworth and 
S. Forrester (713-719). Some studies of 
salle with a crossed-cylinder machine A. A 
Milne, D. Seott, and D. Macdonald (735 741 
Soft and case-hardened steels were 
by various methods including replica electron 
microscopy. The sequence of events during the 
passage of a single 
established 
The role of grains in the cavitation-erosion 
failure of steel |. N. Bogacheyv and R Mints 
Vetallov. Obra. Met., 1958, (8), 26 29) 0-4°,.0, 
O-8° OC and 


examined 


contact over a surface is 


1-2°.C steels were tested on an 


impact-erosion machine with the specimens 
rotating at 78 m/see under a water pressure of 
0-28 atm, nozzle distance 1-4 mn 
is found to depend on grain size 


grain 


Resistance 
nature of 
boundaries, and on the inter 
structure L. H. 

Severe wear of pearlitic steel weld metal 5 
Ito, K. Honda, and K shivama (J. Mech 
Lab. Japan, 1958, 4, (1), 15 In English 
Wear tests were carried out on hard-feced 
welds in a study of the wear mechanisin of 
these welds. About 40 different hardfaecing 
electrode nined. From the 
wear and microscopical test wid from. the 
ent of the it was concluded 
that annealed welds show better wear proper 
ties than those in the as-welded state. rr. ¢ 

A range of ferrous alloys to combat abrasion, 
corrosion and heat H. (3. Horrel! (South African 
Vech. Eng., 1958, 8, Nov., 89 116) Mining and 
ore treatment materials are 
metals for grinding are tabulated 
alloys resisting 


1 
wranutar©r 


materials were exalt 


moven wear debri 


considered 
and tables of 
heat 


abrasion, corrosion and 


are given, especially in the form of castings 


g, rolling and 
forging, and machining are briefly outlined 
Directional dependence and polarization of 
radiation from liquid iron and steel W. Pepper 
hoff (Arch. Evsenhit., 1959, 30, March, 131 
135) The proportion \ polarised radiation 
from metals increases with increasing 


angle the 


, Castil 


rhe processes of melting 


steeply 
polarization of metal radiation is 
impressively demonstrated if the surfaces of 
iron and steel melts are observed with a 
polarization filter at an oblique angle. Oxi 
aized me 


It surfaces emit unpolarized radiation 


at all angles: observation under polarized ligh 
better 
than under 


Penetrant testing I. 1 
1 


t., 1958, 1 


therefore provides 
structure 


differentiation 


| 


surtace natural lig 


6, July Aug 


methods and materials commonly 


f 
penetrant testing. A chart lists the variables 
operating conditions and a number of photo 
graphs show typical applications r.G 
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Magnetic flaw detection 
(Metallurqia, 1958, 58, N« 

principles underlying the magnet 
method of detecting 
parts are 


particle 


flaws in iron and steel 


discussed 

Effect of cooling rate from Ms temperature to 
room temperature on magnetic properties of 
3:5°,, chromium magnet steel W. L.. Hodapp 
and |} 4. Loria (Trans. ASM, 1958, §2, pre 
print 122, pp.13) The rate of cooling had an 
effect on the magnetic properties apparently 
due to retained austenite 

Magnetic analysis of liquid iron-based alloys 
\ Vertman and A. M. Samarin (/zveat 
Akad. Nauk, Otdel. Tekn., 1958, 46, 100-103) 
Due to the thermodynamic method of investi 
gation of real solutions co 
about their behaviour has been gained, never 
theless, the problem 
deviations fron 


nsi lorable knowlec 


of physical reasons for 
alloys 
Structural methods of in 
vestigation, namely the X-ray and the electror 

methods, used for testing thin 


films have also 


ideal behaviour of 


remains unsolved 
ographu liquid 
antayes Ihe 
authors carried out their research by measur 
ing susceptibility x) of li 
Faraday 


certain disad\y 
quid alloys by the 
method, using an apparatus ie 
scribed earlier Three liquid alloys: Fe Si, 
Fe-Co, and Ni Co were tested at a co 
temperature, 


nstant 
1600°C, in an atmosphere of 
argon; the intensity of the magnetic field was 
kept nstant Graphs 

function f comypx 


strictly co 
sition were plo 

esting results concerning the form ’ 

Fe Si compounds and the structure of these 


three alloys were obtained 8.8 


Magnetocrystalline anisotropy constants of 
iron at room temperature and below «. |) 
Graham jun. (Phys. Re 1958, 112, No 
1117-1120) Measurements at 77°, 195 
300°K are reported 


Study on ultra thin strips of 50°, Fe Ni alloy. 
1. Relation between the magnetic properties and 
the rolling condition of the strip |). Tanaka and 
H. Kato (Nippon Kinzoku, 1957, 21, Nov 
651 654) Magnetic 
than 0-025 mm were 
thickness, but thinner 
0-0125 mm were reduced. These results 
not fror surface mitamination but from the 
actual thickness K.E. J 

An apparatus for 
analysis 4. Bb. Timofeev (Elektrichestro, 1957, 
5), 72-74 An accurate and 
destructive 


properties of strip thicker 
improved by decrease in 
those of strip than 


arise 


magnetic anisotropy 


rapid, non 
method of dete 
amisotropy im mit is deseribed, 
theoretical 


rrning magnets 
and the 
dior the apparatus 


Dass athine 


described M. T 


Change of the magnetic structure of the 
crystals of silicon iron under elastic stresses 
\ A. Zaikova and Ya. 8S. Shur (/zveat tkad 
Nauk Seriya I 1958, 22, (10), 1189 
Under elastic stresses the boundaries are dis 
placed, the dir 


L185 


vensions Of the subsidiary and 
interlocked domains change, the type of 
magnetic structure changes These changes 
depend on the magnitude of the 

the o inal structure and on the 

the stress relative to the erystallograp! 


Dhe changes in structure 


The influence of heterogeneity of agate of 
soft magnet steels on the absolute values of the 
coercive force and on magnetic ageing | 
Prnka, L. Kodrle, J. Wozniak, and V. Foldyna 
(Hutnik, 1958, 8, (8), 2690-272 In Czech 
Data obtained from the hterature and from 


are irre raibl 


it by the authors are 
soft magneti 


rti to the best 


material 

foreign 

d by the utilzation of 

gots ot i} {fervescent 
withur 
fica 

o tien a 

An investigation of the influence of tempera- 

ture on the magnetic properties of electro- 
technical steels ©). N. Al'tgauzen (Elektr 


cheatvo, 1958, (6), 80-82) Specimens ts n trory 


t 
etal I 


steel sheets (two hot-rolled and one 
were tested to show the 

ig to 300 ¢ 
duction ar 


influence 
‘ and cooling to 78°C on 

their 

field 


ability in 
intensity o » OeTrseteds uw.T. 


id magnetic perme 


with an 
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The recrystailization and magnetic properties 
of Armco iron Tai Li Chi (Acta Met. Sin., 1958, 
3, (3), 227-230) X ray pole figure and magnetic 
torque methods Samples with 
higher magnetic permeabilities show sec ondary 
recrystallization. The 
are discussed 
Dynamics of the domain structure in crystals 
of transformer steels under stress L. V. Kiren- 
skii, M. K. Savchenko, and A. M. Rodichev 


were used 


relations between these 


(lzvest. Akad. Nauk, Seriya Fiz., 1958, 22, 
(10), 1181-1184) By means of the powder 
figures of Akulov (Ann. Phys., 1932, 15, 750 
and of Bitter (Phys. Rev., 1931, 38, 1903; 1932, 


41, 507) the elastic stresses of the domain 
structure of crystals of transformer iron 
(3:4° Si) were investigated. It was shown that 


under stress the structure changes and that the 
nature of the depends on the stress 
applied. The experiments carried out 
along the three crystallographic axes and 
graphically recorded. Along [001] the initial 
steep rise of the curve is due to the elimination 


change 


were 


of the surface domains and the intensive dis- 
placement f boundaries between dornains 
during the evening out of their widths. Along 


{ 110] the initial part of the curve is due to the 
destruction of the original structure under the 
f the stress. Along [111] the path of the 
is almost linear for loads up to 22 kg 
interval the domain structure 
does not change except for a parallel displace 

ment of bourn and elimination of surface 


action o 
curve 


mm? over this 


larie 
domains 


Studies on the magnetic properties and the 
microstructure of high-C high-Cr permanent 
magnet steel K. Tachikawa (Nippon Kinzoku, 


1957, 21, Dec., 689-693) Changes in magnetic 


properties and microstructure of the steel 
caused by various heat-treatments were in- 
vestigated. The best magnetic properties were 


heating at 600-900°C 
from 1060°C; this 
reduces the quantity of retained austenite and 
promotes pptn. of fine carbides. The magnetic 


obtained by primary 


followed by air-cooling 





effects are discussed in terms of microstructure. 
The magnetic structure of Fe, Al Kk. Nathans, 
M. T. Pigott, and C. G. Shull Phys. Chem. 


Solids, 1958, 6, July, 38-42) Al has no magnetic 
moment and the iron atoms oc« upy two lattice 
sites with different moments 

Magnetic property and crystal chemistry of 
iimenite (MeTiO,) and haematite («-Fe,0, 
system. Il. Magnetic property Y. Ishikawa and 
8. Akimoto (J. Phys. Soc. Jap., 1958, 13, Nov., 
1298-1310) [In English}. 

Magnetic structure of Fe,N Bb. ©. Frazer 
(Phys. Rev., 1958, 112, Nov. 1, 751-754 

Magnetostriction of nickel-iron-molybdenum 
alloys I. M. Puzei and B. V. Molotilov (Jzvest 
Akad. Nauk, Seriya Fiz., 1958, 22, (10), 1244 
1250) Measurements were carried out with a 
bridge, in all four arms of which tensometers 
were inserted (50, 150 and 100 ohms). Two 
arms were arranged for measuring, the two 
others for cor All were mounted on 
one block placed in a vacuum vessel, 
even temperature. Since the ailoys investi 
gated lay in the region of zero magnetostric- 
tion of the order of 10-*-10-7, the simple 
bridge did not provide 
the indicator arm 
serted. Heating 
3 h followed by 
The cooling 
The monocrystals were 
{100} and 1h) axes 
tabulated graphically 

Volume magnetostriction of 
molybdenum alloys |. M. Puzei, B. \ 
tilov, and A. I. Rad’kov (/zvest. Akad 


pensating 
ensuring 


sufficient accuracy. In 
a photo-amplifier was in 
was carried out to 1100° for 
quenching from 600° in oil. 
was by stages from 480° in 540 h. 
investigated along the 
and the findings are 


iron-nickel- 
Molo- 
Nauk 


Seriya Fiz., 1958, 22, (10), 1251-1253) The 
alloys were heat-treated in two ways: heating 
to 1100° for 3 h, cooling to 600°, then quench- 
ing in water; and heating to 1 100° for 3 h and 


cooling by stag: 


The relation between 
the field in the alk 
ing and 


500 to 300° during 54h 
magnetostriction and 
»ys after prolonged ar neal 


s fron 


after quenching is given graphically, 


sitnilarly that between magnetostriction and 
ten perature 


The influence of composition and structure 


on the electrical resistance of cast iron J. Hruby 
(Slévarenstvi, 1958, 6, (8), 248-253) [In Czech 
The electrical conductivity of cast iron used 
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tor resistance elements in circuits for the con 
trol of electric motors is known to depend upon 
the structure and composition of the metal. I 
the present work an experimental study 
showed that the silicon content of the metal 
and the moisture content of the mould mixture 
are most important variables in relation to the 
specific 
were aiso 
Mn and P 
resistance 


resistance of the cast iron. Size ¢ 
found. Pouring temperature and 
contents did not affect the 
appreciably P. F 

On the temperature coefficient of co-elinvar 
(Fe Co-Cr-Ni alloy) vibrators H. Masumoto, 
2 go wa, and I. Oguma (Nippon Kin 
oku, 1958, 22, Mar., 117-120) Co-elinvar of 
composition 34-38%Co, 5-11°,Cr, 16°,Ni, 


ffects 


specifi 


balance Fe, has a frequency temperature 
efficient in the region 10-° to 10-8, Alloy 
having a composition within this range can be 


mass-produced. Such an alloy is suitable for 
constant-frequency mechanical vibrators, high 
frequency filter elements, and 
springs for precision apparatus =. @. a 
Tube testing gains precision | (Steel, 1958, — 
Oct. 13, 104-106) A description . given of tl 
‘Fanowtest’, an instrument developed ™ 
tepublie Steel for detecting flaws in welded 
steel tubing both carbon and stainless. The 
test depends on eddy currents induced in the 
, can detect flaws down 
to 0-003 in# In area in tubes with 16 gauge wall 
thickness A. G 
Thermodynamic + -eK, of Cu Ni — 
Fe-Co solid solutions Ya. | A 
Vecher, and \V \ Geiderikh Dok 
1958, 122, (5), 834-836) By the 


electromotive forces the 


mechanical 


tube and, for examplk 


(,erasimov, 





authors have deter 


mined free energy, heat and enthropy of 
formation of Cu-Ni alloys and the activity of 
iron in Fe—Co alloys. The results presented in 


diagrams are discussed in detail 8.1.7 
Sources 4 defects located by non-destructive 
testing ©. | setz (Nondestr. Test., 1958, 
July Aug., 319-332) A lecture dealing wit! 
the origin of the defects detected by non 
destructive testing. The defects are 


classified 


on the basis of the progress of material from 

its raw state to the finished form as t) in- 

herent defects; (b) processing defects; and 
service defects T 


The limit of application and possible develop- 
ment of non-destructive methods for testing 
materials I. Malecki (Prz. Techn., 1958, 79, 
March, 170-175) The author gives a brief 
review of the conclusions arrived at at the 
Second World Conference of NMT in Chicago 
in 1957. He surveys the limit of applic 
the various apparatus in use 

A new method of increasing productivity in 
ultrasonic treatment A. I. Markov (Vestnik 
Mashin., 1958, (12), 46-47) The author has 
combined two processes, one, the anodic 
saturation of a specimen with H,, which in 
duces brittleness, and the other, removing it 
by ultrasonic treatment. The materials investi 
gated included quenched steel, heat-resistant 
alloys and heavy alloys. A description of the 
apparatus is given and the results tabulated 
These show the advantages of the combined 
process which reduces the wear of tools by 
factors of between 2 and 4°5 

Constitution and magnetic properties of iron- 
rich iron aluminium alloys A. Taylor and 
R. M. Jones ( Phys. Chem. Solids, 1958, 6, July, 
16-37) The range 0-62 at Al was examined 
by X-ray diffraction and significant differences 
from the 


‘ation of 


diagram of 


Bradley and Jay were 
found. A phase change was found in the Fe, Al 
region with rise of temperature. Magnetic and 


other anomalies are interpreted in the light of 
these A ferromagnetic face-centered 
cubic phase was also found in the 10 
Al rans probably a carbide 

A reference wedge X-ray gauge 8. Bernstein 
(Nondestr. T'est., 1958, 16, July Aug., 305 
312) A new X-rav gauge is deseribed which has 
a high stability and is very simple and versa 
tile. It is of the ion-chamber type, the standard 
sample is, rotating wedge The 
advantages of using a rotating wedge are 
stressed; block diagrams and a description of 
the servo design are included I 

Radiographic determination of ‘elastic in- 
ternal stresses in casehardened and nitrided 
parts H. Hasenmaier (Hart. Techn. Mitt., 1958, 


changes. 


33 at 





however, a 










12, (2), 23-37) The principle underlying the 
radiographic measurement of elastic stresses is 
outlined, and the application of the method to 
the determination of internal 
carburized and nitrided parts is described. 

An electron probe for local analysis by 7 
of X-rays 1D. B. Wittry (/nterim Tech. Rep. 

5 Dept f Army Project No. 5B99-01 roe 
1957, April, pp.188) 

Saturation magnetizations of iron carbides 
L. J. E. Hofer and | . Cohn im. ¢ 
1959, 81, Apr. 5, 1576-1582) The measure- 
ments were made for purposes of these de- 
terminations in steels and ironc atalysts. The 
paramagnetic movements of y-carbide and 
cementite were 5-55 and 3-89 Bohr magnetons. 

A contribution to the quantitative study of 
magnetic lag in the diffusion of carbon in «-iron 
P. Brissonneau (J. Phya. Chem. Solids, 1958, 
7, Oct., 22-51) [In French} A large after-effect 
is found in very dilute solid solutions of C in 
iron. Néel’s theory is used t » explain the effect 
which appears to offer a very sensitive method 
of determining dissolved impurities. 

intermittent effects of pile irradiation on the 
magnetic properties of a ferrite (. C. Bailey, 


stresses in 


E. I. Salkovitz, and A. I. Schindler (Rept. 
NRL Progress, 1958, PB 151333-125, Dee., 
37-38) Radiation damage appears to occur 


early (in the first 2 h of irradiation) and 
recovery also appears to be rapid 

Magnetic losses at low temperatures |). H. 
Brown and J. R. are jun. (J. Appl. 
Phys., 1959, 30, Jan., 112-114) Measurements 
on a Si steel transformer « made down 
to 20°K 

Two Hall effects of iron cobalt alloys IF. P 
Beitel jun. and M. Emerson (Phys. Rev,, 

1958, 112, Dec. 1, 1516-1520 

—, current losses in 65/35 nickel-iron 
k P A. G. H oo and D. R. 
Callaby Prov Phys. Soc., 1959, 73, Jan. 1, 
133-136). 

Fermi-Thomas angular dependent potential 
for iron 1). M. Hum (Proc. Phys. Soc., 1959, 
73, Apr. 1, 650-660) 

Ultrasonic a procedures J. 6. Morgan 
(Nondestr. Test., 1959, 17, Jan. Feb.. 32-36) 
A research programme carried through by 
Allegheny Ludlum is reported. Effect of alloy, 
distance of discontinuity below the surface, 
effect of heat treatment, size of discontinuity, 
direction of beam, nature of product and effect 
of re 


re are 





duction on working were 


varied and the 
findings with tool steels, and ferritic, marten- 
sitic and austenitic alloy steels are given. This 


work is being extended 
effect was found which 
measurements difficult. 
The influence of sonic interference patterns 
in the detection of defects in solid bodies 
F. Linhardt (Metall, 1958, 12, Dec., 1085 
1092) The necessity for ascertaining the 
structure of the sonic field produced in front of 
the ultrasonic transmitter is emphasized, and 
an experimental method described for determ- 
ing by a optical and acoustic 
technique the interference patterns formed 
behind a slit. The significance of the results in 
altrasonic testing is discussed 
Ultrasonic weld inspection J 
Nondestr. Test., 1959, 17, Jan.-Feb., 26-28) 
rhe principles of testing, the formulation of 
specifications and costs are briefly considered. 
The general advantages of the 
summarized. 
Nondestructive inspection of rails by means 
of ultrasonics M. Palme and M. Deutsch 
* Revue Generale des Chemins de Fer, 1955, 74, 
872-879) Portable equipment is also described. 
Properties of ultrasonic waves when travers- 
ing metallic media. Case of cast iron and steel 
J. O. Martinez (Inst. Hierro Acero, 1958, 11, 
Oct.-—Dec., 263-281) The influence of structure 
and compos 


but a particle size 
makes quantitative 


combined 


I Sobbin 


method are 


ition on the absorption, extinction 
and velocity of propagation of ultrasonic 
vibrations in metals is studied in the 
cast iron and steel. The principal anomalies 
are discussed. 

The influence of the microstructure of steel 
on the damping of ultrasonic waves W. 
Rozanski and 8S. Madej (Hutnik, 1957, 24, 
Nov., 452-457) [In Polish] The damping of 


ultrasonic waves in solids and the dependence 


case of 








of the coefficient of 
structure of the 
result of their 
propose to use this phenomenon of damping 
for the determination of the grain size and 
possibly of the content of carbon in the steel. 
Microbeam analysis of Widmanstitten struc- 
ture in meteoric iron kK. bk}. Maringer, N. A 
Richard, and A. E. Austin (Trane Met. AIME, 
1959, 215, Feb., 56-58) An account is given of 
a study of the concentration and distribution 
of Fe and Ni in the various phases of meteoric 
iron, using an electron-probe analyser 
Practical planning for non-destructive testing 
by use of radiation F. S. Sutherland (Mod 
Castings, 1959, 34, Jan., 71-75) The most 
commonly used equipment employed in radio 
graphing metal in foundries consist of portable 
250-kV, 1000- or 2000-kV X-ray units or a 
betatron. The choice of the source or 


damping on the mucro- 
As a 


the authors 


medium are discussed. 


own researches 


unit and 
the problems connected with it is discussed 

Physical-technical principles of radiation 
protection in non-destructive material testing 
J. Zakovsky Schweisstechn., 1958, 12, Dec 
157-161) By of tables, examples are 
worked out for ag see against X-radiation 
and radiation from isotopes 

Electron diffraction study of tempered -_ 
carbon martensite 8. S. Lement (Trans. Me 
Soe 17ME, 1959, 215, Feb., 163-164 The 
electron diffraction measurements described 
provide evidence, not however conclusive, that 
the only carbide phase formed during the 
tempering of a 0-15°.C martensite 
tite. Results tend to —< the hypothesis of 
Roberts (ibed., 1953, 45, 576) that cementite 
rath r than e-carbide is formed during temper 
ing if the C content of the martensite is below 
about 0-25‘ 

Electron diffraction study of ferromagnetic 
inclusion in austenitic stainless steel S. Yama 
guchi and Y. Aovama (Anal. Chen 1959, 31, 
Feb., 318-319) An application of the Lorentz 
effect by which the rings due to magnetic 
impurities are oncentric with those of 
austenitic steel is described 

Radiation —— of o—- J. R. Haw 
thorne and L. E. Steele (Rept. NRL Progress, 
1957, PB oh 125, Jan., 30-32) Charpy 
V-notch tests on irradiated pressure 
steels made by remote control. The 
modifications to the testing machine are indi 
cated 

Influence of irradiation temperature upon 
state of order in 50-50 Fe-Ni alloy A. I. 
Schindler, E. 1. Salkovitz, and G. S. Ansell 
(Rept. NRL Progress, 1958, PB 151333-125, 
Dec., 36-37) Order was enhanced by rise of 
temperature during 
magnetic measurements. 

Structural amplitudes for the wre diffrac- 
tion of cementite ). Meinhardt (Arch. Eisen 
hiit, 1959, 30, Jan., 51-53) The positions of the 
carbon atoms are especially discussed from the 
data of Lipson and Petch, and from more 
accurate data from neutron diffraction 

Low-temperature specific heats of body- 
centered cubic Cr Fe and Cr Mn alloys ©. T. 
Wei, C. H. Cheng, and P. A. Beck (Phys. Rev. 
Letters, 1959, 2, Feb., 95-96). 

The effect of rapid heating on the specific 
heat curve of low carbon steel at the phase 
transformation points A. M. Nathan (US Navy 
and US Air Force, Tech. Memo. NYU-6 
M-P; PB 131864-075, 1951, Mar. 13, pp.17) 
A dynamic method of sp. heat measurement at 
heating rates of ~ 1000°C per sec is described. 
Results on a standard SAE1040 steel with 
0:4°..C, 0-6°,Mn annealed at 950° are given. 
The peak of the sp. heat curve usually occur- 
ring at A, is greatly affected by rapid heating 
but the anomaly at the Curie point is not 
affected. 

On the heat treatment and high temperature 
strength of 2}°% Cr 1°.,.Mo steels T. Kaneda 
(Tetsu to Hagane, 1958, 44, Sept., 1083-1084). 

High-temperature deformation of steels: A 
study of equicohesion, activation energies, and 
structural modifications ©. Crussard and R. 
Tamhankar (T'rans. Met. Soc. AIME, 1958, 
212, Dec., 718-730) The high-temperature 


the use 


is cemen- 


not ¢ 


were 


irradiation as shown by 


deformation in tension, creep and torsion of 


stable 
been 


Armeo Fe and a low-C austenite — a 
35:10 Ni-Cr steel — has studied. The 
changes of structure produced by deformation 


were examined by X-rays and 
microfractography. The results are reported in 
detail and discussed (30 refs T.G 
Engineering problems associated with low 
eager Db. H. Tantam (Eng. Mat 
Design, 1959, 2, Feb., 72-76) Mild steels with 
00-08%, 0-13°%, and 0-22°.¢ 1d 18/10 stainless 
are included and mechanical properties at 
190°C are tabulated 
Physico-chemical reactions taking place in 
steels containing 18°, chromium and 2, 4, or 
6°,, nickel P. Bastien and A. Sulmont (Fe: 
Meét., 1959, 56, Jan., 40-48) Steels containing 
18°.Cr and 2-6%Ni are particularly suitabk 
for studying, by dilatometric, 
and magnetic methods, the 
martensite and the 
was found that the 
iron, which is less in 
governs the 


micrography, 


temperatures down to ~ 


microscopical 
tempering of 
formation of 8-phase. It 
diffusion of Cr and Ni in 
austenite than in ferrite, 
development of the structure. 
Principles of high-energy radiography S. S. 
Stacey (Nondestr. Test., 1958, 16, July—Aug., 
339-344) The author demonstrates that the 
change in the quality of 
low-energy to high-energy 


f 
ot 


radiation, i.e. from 
, affects the quality 
industrial radiographs and therefore the 
range of defect detection. The radiographer 
nust choose the energy best suited to detect 
most or the important 
objects I 

X-ray difraction techniques in iron and steel 
research ' R. Thomson (BHP Techn. Bull., 
1958, 2, Rept , 17-20) A survey of the applica 
tion of X-ray diffraction techni 
ture determination, identification and analysis 
of crystalline compounds and X-ray 
hemical analysis. 

A contribution to the classification of casting 
defects and their identification in X-ray and 
gamma-ray tests 1). Schiebold and Becker 
Giesserei-Techn., “tre 5, March, 81-84) The 
draft = of defects in castings here pre 
sented are based on the systen 
presented by the author at the 
Standards Conference on Industrial Radio 
graphy at Halle in 1958.--L. 3.1 

The investigation of ae _ 7 
inspection of ship welds ). L.. Criscuolo 
Case, and D. Polansky (Ship Struc 
mittee, Project SR-127: SSC-110, Ist R 
1958, Feb. 28, pp.57) Inspection of 4-2 in 
plate ited using }7°Th, 192 ir or 
137('s, plate, Ir is the promis 
exposure container for it has 


most defects in his 


jues to struc 


spectro 


of classification 


International 


ture Com 


eport 


was investig# 
For $-1 in 
ing. A portable 
heen developed 

Studies of surface layers of polished metals by 
means of electron diffraction and by electrical 
contact resistance measurements M. Matsunaga 
(Rep. Inst. Ind. Sci. Tokyo Univ., 1958, 7, 
Mar., 225-25 Effects of polishing and the 
nature of the ¢ chips produced were examined 
for stainless steel and non-ferrous metal 
Diffraction patterns of electropolished steel 
and 18-8 stainless were used to identify the 
oxide. A graphite slide was used for the 
tact resistance measurements and 
ments were on cast iron, quenched steel, 
13°,Cr and 18-8 stainless steels as well as Cu 
and brass. 
on Cr plate 

Electron diffraction studies on the high 
temperature oxidation of Fe Al alloys. |. On 
the oxidation-resisting films IT. Nakayama 
(Nippon Kinzoku, 1957, 21, Dec., 716-720 
Fine films of a Al,O, are formed on 
Fe—Al alloys and calorized | ste el oxidized in air 
at 700°C. These retard diffusion of metal atoms 
outwards and oxygen molecules inwards. 

Differential elastic scattering of 14 MeV 
neutrons in aluminium, iron, lead and bismuth 
for large angles K. Yuasa (J. Phys. Soc. 
Japan, 1958, 13, Nov., 1248-1258). 

The effects of neutron irradiation on the 
ductile-brittle transition temperatures of weld- 
able structural steel pilates RK. ©. Burnett, 
J. M. N. Allen, and D. R. Harries (AERE 
M/R 2536, 1958, pp.28) A study of a welded 
Ducol W30 steel plate 4% in. thick is reported 
Specimens were irradiated in helium-filled cans 
to a total of 4x10" and 7-6 10" n/em? and 
soaked at 60° or 140°C for 126 days to remove 
effects of the long-term heating. Bend and 
hardness tests were carried out and structures 
were observed. The temperature 
be raised from 30-38°C at the 


most 


con 
measure 
made 


Similar measurements were made 


or ¥ 


was found to 
lower and 70°C 
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and at the 7-6 


Soaking of 


at the higher temperature 10 


level to 75° at either temperature 
these 
had no 
transition 


the control specimens at 
for the same periods 
on the brittleness 
energies to fracture 
produced 
Specific heat of a face-centered-cubic Mn Fe 
alloy at liquid helium temperatures Chuan 
Tseng Wei, Chin-Huan Cheng, and P. A. Beck 
(Phys. Rev., 1958, 112, Nov. 1, 696-698). 
Diatometors for metals and alloys KR. 8. 
Mints (Zavod Lab., 1958, (12 1526-1528) 
Descriptions are given of three special types of 
dilatometer of sumple matruction: without 
provision for vacuum, for therme 
of heat-resistant metals or for 
atmosphere; a 
ing the thermal expansior 
resistant metals 
ceramic specimens; and @ vac 
for investigating the 
metal-ceramic specimens during 


temperatures 
significant effect 
Decreases of 
and increased hardnesses 
were 


ansIon 


vacuum cdilatome 


and the sinte 


lynamics « 
rapid heating 
and cooling 

A high temperature recording dilatometer 
R. J. Beals and J. H. Lauchner (Amer. Ceram, 
Soc. Bull., 37, Nov., 486-488) In the 
instrumer described a photo cell 
partially shieided from a li 
dilates. The m.f 
pared with 
automatically 


1458, 


spec imen 
a standard and a 
plotte 
perature (up to 1 500°¢ \ 

Measurement of cobalt and nickel ‘vapour 
pressures N. Nesmeyanoy and De Dyk Man 
Doklady AN, 1958, 123, (6), 1064-1067) The 
vapour pressures wer measured by Lang- 
muir’s method (Phys. Re 914, 4, 337, J. Am. 
CS 1940, 62, 1382). The apparatus is described 
in detail in a previous publication (Doklady 
iN, 1957, 112, 700). The been 
tabulated for temperatures from 1118-1270 
for Co and for 1130-1 252° for Ni 

The effect of Si, Cr and Mn on the equilibrium 
of carbon and oxygen in molten iron saturated 
with carbon. Equilibrium of carbon and oxygen 
in molten iron saturated with carbon. Ii 5. 
Sanya and 8S. Matoba (Tetsu to Hagane, 19538, 
44, June, 643-649) The effects of Si, Cr and 
Mn up to 5-2, 20 and 40%, respectively, were 
studied. Si decreased, and Mn and Cr in- 
creased, the concentrations of carbon 


d as a function 


men ter 


data ha 


and 

inde- 
changes. The 
in molten iron 
15 references K.B.d. 

The carbon equilibrium with liquid alloys 4 
Fe, Mn, Si and C M.S. Petrushevskii and P. 
Gel’d (Zhur. Priklad. Khim., 1959, 32, ay, 
86-95) On the strength of investigations of the 
C solubility in binary alloys Fe, Si and Mn-Si 
at 1460° it established that with an 
increase in the Si concentration the activity 
coefficient of C 
more pronounced in the 
the second. The C 


oxygen in molten iron; temperature 


pendent functions express the 
interaction parameter of O and ¢ 


is also expressed 


was 
increases, the increase being 
first system than in 
solubility in Fe-Mn-Si 
showed that as a rule the C activity coefficient 
increases with the Si content 

Thermal stresses in reinforced concrete 
structures K. Jager (Osterreich Ing. Z., 1958, 
1, April, 184-191; May, 219-224) Mathematical. 
lemperature changes in statically undeter 
mined framed structures cause internal stress 
owing to the partial or total prevention of 
length. The conventional calcula- 
these leads —as the author 
to a substantial overestimation of the 
additional forces The author presents a 
method of calculation of the true strain and 
gives a number of numerical examples r. G. 

Super high pressures L. F. Vereshchagin 
(Nauka « Zhizn, 1957, Dee., 11 Properties of 
materials including steel and cast iron under 
hydrostatic pressures of 20000-30000 atm 
are discussed. The possibility of operating 
rolling mills under these conditions is con- 
sidered. The ductility would be greatly in- 
creased and the strength doubled. The develop- 
ment of power compressors for such purposes 
is reviewed, 
of 60 I/h at 


> 


c "a yes in 
tion of 
shows 


strains 


at present machines with outputs 
10 000 atm. and 2000 I/h at 2000 
500 atm have been constructed R.S 
High-temperature metallurgy today ©. P. 
Jahnke and R. G. Frank (Met. Prog., 1958, 74, 


Nov., 77-82) The present position of high 
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temperature metallurgy is surveyed, and the 
most promising fields for development are 
considered The mechanism of methods of 
metal-strength by blocking the 
movement of dislocations is examined. The 
martensitic tool steels have a unique strength- 
to-weight ratio in the 400 to 1000°F range, but 
semi-austenitic steels have a balance of pro 
perties including corrosion resistance which 
allow wide application in this region.— D.L.c.P. 
Effect of composition on the elevated tem- 
perature properties of ductile iron Kk. 1) 
Schelling and J. T. Eash (Blast Furn. Steel 
Plant., 1958, 46, July, 746-748) The effects of 
variation in the P, Cu and Mo contents and 
heat treatment on the creep resistance of 
ferritic and pearlitic ductile iron at 800°C has 
been studied. The tensile strength, stres 
rupture and creep properties of a Ni-Cu ductile 
iron at temperatures up to 1000°F and of a 
20-35° Ni austenitic ductile iron at tempera 
tures up to 1400°F are also discussed. B. G. B 
A survey of work on the high temperature 
ja ge of austenitic steels in cyclic tempera- 
wre changes |... Ya. Liberman (Metallov. Obra 
Met., 1958, (2), 38-49) A review, mainly of 
work published in the US 
Investigation of the resistance to cold of some 
steel compositions A. P. Sanina and M. M 
Tomofeev (Metallor Obra Met., 1958, (8), 
Alloying elements Mn, Si and Cr are 
most suitable for steels in use in northern cold 
P content should be low. The recom 


Increasing 


57-58) 


regions 
mended steels contain 0-1-0-15°2C, 0-5 
0-7° Si, 0-7. 1-0° Mn, 0-5-0-68°.Cr, 0-039. P 
and 0-12.0-179.C, 0-4 0-6 Si, 1-0-2-1°,.Mn 
and 0-015°..P respectively L. Hu 

Mechanism of the carbon diffusion peak in 
FCC iron-nickel alloys Wu Tzu-Liang and 
Wang Chi-Min (Scientia Sin., 1958, 7, Nov., 
1029-1053; Acta Phys. Sin., 1958, 14, (4), 354 
368) [In English} The peak arises from prefer 
ential rotation of the axes of carbon pairs in 
the specimen and an equation is derived on 
this hypothesis relating 
bon concentration 

Determination of the parameters of diffusion 
of iron and chromium in some of their alloys 
L. I. Ivanov and N. P. Ivanchey (/zvest. Akad. 
Nauk, Otdel. Tekhn., 1958, (8), 15-18) The 
relationship of coefficient of diffusion to tem 
perature is investigated for three low-C Fe Cr 
alloys containing 26, 49 and 82°, Cr respec 
tively (12 references). 

Solubility of nitrogen in liquid iron and in 
iron-silicon melts V. P. Fedotov and A. M 
Samarin (Doklady AN, 1958, 122, (4), 597 
599) Experiments at !580°C in various 
environments on the solubility of nitrogen in 
Fe-Si melts lead to the 
(1) at a content of oxygen of 0-003%, the 
amount of dissolved nitrogen in iron 1s 0-055°,, 
with an increase of oxygen the amount of 
dissolved 2) with increase 
of temperature the 
nitrogen increases; (3) the influence of pressure 
with the law of Sieverts; (4 


peak height and car 


following conclusions 


nitrogen decreases; 
amount of dissolved 
mnformity 
the influence of 
from zero to 15%, the 
nitrogen decreases; above 15°‘ it 
reduces considerably the amount 


is im ce 
silicon: with inerease of Si 
amount of dissolved 
increases; 
(5) annealing 
of nitrogen dissolved in iron I 
Considerations regarding steels containing 
nitrogen 8S. Bercu, Kathrein, and R. Fish 
gold (Studi si Cercetari de Metalurgia, 1958, 
(3), 385-396 I Rumanian! Nitrogen is an 
replace nickel in 
resistant steels 


alloy element which can 
heat-and-corrosion 
structure at normal 
temperatures, reduces the critical rate of 
tempermg by inhibiting martensite transfor 
mation and it also inhibits intererystalline 
eorrosion m Cr Ni and Cr—Mn steels and 
reduces grain 8176 in Cr steels 

Application of nitrogen _——y data to 
alloy irr C. Langenbe M.. 
Day 1/ MME t 


1957, 7-16) Soh ‘ 


austenitic 


It stabilizes the austenitic 


data for various alloy 


contents were assembled from the lterature 
and plotted and used to derive activities and 
indices. The of these 
predict solubilities is illustrated and ap} hed to 


solubility values to 
recoveries from scrap 

_ Some notes on the nitrogen-porosity relations 
in chromium nickel- manganese steels (:. K 
Adams, W. ©. Binder, and J. Thompson 


(AIMME Elect. Furn. Steel Conf. Proc., 1957, 
17-20) Nitrogen is a strong austenite former 
and can be Ni content, but 
may also lead to porosity development. Com 
positions leading to 


used to minimize 


gassy ingots and sections 
of these ingots are given. Both Mn and Ni raise 
the amount of N, that may be present, cooling 
rate is relatively ‘unimportant. 

Effect of environment on the rate of hydrogen 
removal from steel Kk. M. Hudson, W. G 
Norris, and G. L. Stragand (Ind. Eng. Chem., 
1959, §1, Mar., 319-324) Low-carbon sheet was 
electrolytically charged with H, and then de 
gassed in special glass apparatus for 16 h at 
160°C. Tests in various aqueous solutions of 
oxidizing agents were carned out and it was 
found that this often hindered H, 
Work in non-aqueous environments is also 
reported 

Some problems of the theory of alloying 
special casting alloys with high contents of 
alloying elements Yu. A. Nekhendzi (Lit 
Proizv., 1958, (10), 23-29) The alloying of, and 
development and choice of a composition for 
such casting alloys, and their physical proper 
ties are in many cases determined not only by 
the influence of the alloying elements but to a 
large extent by the technological conditions 
under which the castings and the test pieces 
are prepared; amongst such factors are the 
cooling rate, duration of solidification, the 
extent to which the castings are fed and the 
shrinkage. In this article a review is given of 
the results of research carried out on y-alloys 
with a fixed content of C 
varying nickel contents (0 80°,), i.e. typical 
acid and heat-resisting Fe- and Ni-base 
alloys. Additions of 15 and 20°,Cr were made, 
and also of the following elements (up to 10°, 
for Fe-base and 20 for Ni-base alloys): Mo, 
W, Nb, V, Ti, Al, i.e. elements which simul 
taneously form hardening earbo 
nitrides and intermetallic 
ferrite. Further experiments were made with 
Mn, Cu, Co and N. In addition to the factors 
outlined above, a study was made of mechan 


removal 


(0-12 and 0-35 and 


carbides, 
phases as well as 


ical testing techniques and the varying results 
obtained from test-pieces taken from different 
parts of a casting. The article is 
extremely wide, since it summarizes a series of 
detailed investigations carried out on special 
ized aspects of the problems outlined M.17 

The influence of carbon on the properties of 
18 4 2 type high-speed steel N. Yamanaka, 
K. Kusaka, and M. Kitahara (Tetsu to Hagane, 
1958, 44, Aug., 886-891) The effects of carbon 
were investigated from measurements of 
critical temperatures, M, 
retained 


scope of the 


point, quenched and 


tempered hardness, austenite, di 
vughness and mechanical 


K.E J. 


mensional changes, t« 
properties at high temperatures 
Alloy stands up to heat (Steel, 1959, 144, 
Jan. 12, 84-85) Properties of a new heat 
resistant Cr-Mn-Ni steel are listed gether 
with methods of heat treat 
ment, machining, forging and welding. The 
steel is known as Armco 22-4-9 1G 
Tellurium in steel Ya. FE. Gol’dshtein (Stal’, 
1959, (2), 156-159) Te greatly refines secondary 
grain size and 
growth during y up to 1150°C and also 
reduces te mperability Micro-alloying with Te 
also reduces carburizing intensity 
makes it possible to avoid 
supersaturation of the 


recommended 


increases resistance to grain 


heatir 


during case 
carburizing and 
surface lavers and the 
associated brittleness; it is recommended for a 
range of structural steels to obtain tine 
structure, to lower susceptibility to 


hardenability of 


wide 
grained 
overheating and to increase 
entire parts or of their working surfaces while 
lowering. ten peral ility and susceptibility to 
hardening crack formation R.S 
Stability of the structure and properties of 
heat-resisting chromium steels A. V. Merlina 
and A. M. Borzdyka (Stal’, 1959, (2), 160-165 
The 3%, 5-6% and 12°,Cr steels with Mo, W 
Nb are covered 
estigated. Creep curves 
steel at 


» Mo, W, V and Nb 
y 4 mm? load. The 
stable with temperature, the 


reased by 


and the 


HSU ¢ 

earbide phase is very 
stability of the 
structure is in finely divided uni 
formly dispersed V carbide especially with Nb 
earbide rhe 5°,Cr steels are less stable and 
contain (Cr, Fe, W, Mo). which is unstable 
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specially above 500°C. In 12° Cr steels (Cr, 
Fe, W, Mo), C, is present. The most stable 
structure is that of 0-2°,C, 0-46°,Mn, 0-22%Si 
12-7°.Cr, 0-40°,Mo, 0-73°,W, 0:-4°V and 
0-27°.Nb, all Nb being carbide with a corre 
increase in free Cr. This prevents 
solid solutions in Cr, 


sponding 
impoverishment of the 
W and Mo.—R. s. 
Research into new types of low-alloy steel for 
welded structures J. M. Slutskaya and V. G. 
Gordonny (Avtom. Svarka, 1958, 11, (9), 3-12) 
Many existing types of low-alloy steels either 
lack sufficient strength or have poor welda 
bility or both, and are therefore unsuitable as 
constructional steels in welded structures em 
ploying plates 70 mm thick, while such steels 
often require complLecated post-weld heat treat 
ment 1 
of developing steels which would overcome 
these defects. Mo was not used for alloying, 
firstly because it may promote brittleness, and 
secondly on grounds of expense; on the last 
ground the use of Ni was restricted to small 
quantities ( 1°,). Small quantities only of V 
0-15°,) were also used for alloying, in 
addition to Mn (=2-0°%) and Cr (=I rhe 
C content was restricted to 0-15-0-18 rhree 
satisfactory compositions for were ob- 
tained from the experiments with the follow 
yield-point 35-40 kg/mm?; 
elongation 28 35° 


73°); impact strength 


esearch was carried out with the aun 


steels 


ng prope rties 
u.t.s 50-50) kg/mm®, 
reduction in area, 70 


17-30 kg m/em? M.1 


METALLOGRAPHY 


Studies on Kish graphite IF. Roll (Arch. 
Eisenhit., 1959, 30, Feb., 91-94) The chemical 
composition, structure, and inclusions were 
determined on Kish particles from haematite, 
foundry pig iron, and ferrosilicon with 10%,Si. 
rhe effect on structure of thermal etching in 
oxygen or carbon dioxide was also studied. 

Contributions to the study of the influence of 
the manufacturing process on the content and 
nature of non-metallic inclusions in steel S 
Dascalu (Re Mét. (Bucarest), 195%, 3, 3), 
87-100) The amount and types of inclusions 
found in steel are examined in relation to the 
manufacturing technique employed. The direct 
influence of factors influencing inclusion econ 
tent, such as speed of decarburization and 
duration of boil, and indirect influences such as 
slag properties are discussed, and the im 
portance of correct deoxiding practice is 
emphasize d, 

Election ‘microscopical observation of A-type 
non-metallic inclusions in ball-bearing steel 
H. Suyama (Tetsu to Hagane, 1958, 44, Sept., 
1101-1103 K.E.J 

Study of leaded free-cutting steels VII. Study 
of the behaviour of lead inclusions in leaded 
tough and hard steels IT. Araki (Tetsu to 
Hagane, 1958, 44, Sept., 1197-1199).K.E£.s 

Study on carbides in high speed steels. II. 
Behaviour of the carbides and heat-treatment 
in high-W and Mo high-speed steels S. Kimura 

Tetsu to Hagane, 1958, 44, Sept., 1085-1086 
rhe percentages and comp 


sitions of irbides 


ane matrices are given for variou 

at-treatment K.! 

Study on carbides in commercial special 
steels by electrolytic isolation. IX. On carbides 
in Mo, W, Mo and Co high-speed steels I. Sato 

Tetsu to Haq 1958, 44, Sept., 1089-1091 
The chemical compositions of carbides 
ferrites, weight of carbide, and the 


types of 


positions of carbides as revealed 


patterns are given K.I 

The needle-like non-metallic inclusions in 
steel. The behaviour and constituents of the 
inclusions during cooling K. Matsubara ( T'etsu 
to Hagane, 1958, 44, Sept., 1038 
occurrence of inclusions in Ni-Cr a 


1089 
steels is examined, and compared w 
chemical analyses and Mn/S ratios K.1 
Carbide reactions in 13 rg steel 
fanino (Tetsu to Hagane, 1958, 44, Se pt., 
1127-1128) Reactions involving carbides of 
the type M,.C, and M.C, are studied with the 
aid of photomicrogr aphs.— K.E.J 

Secondary recrystallization in silicon iron 
J. E. May and D. Turnbull (Trans. Met. Soc 
17 ME, 1958, 212, Dec., 769-781) The effects 
of impurities on the (110)/001 


M 


condary 





recrystallization texture studied by 
making specific impurity additions to high 
purity Fe Si. The impurities formed a dis 
persed phase 4 function of the 
inclusions is to inhibit normal grain growth 
and thus maintain the driving energy for 
secondary recrystallization (30 refs.).—1T.«G. 
Sinking under bosses on thin pilates J. W. 
Dews and A. G. Fuller (BCIRA J. Res. Dev., 
1958, 7, Dec., 392-400) Laboratory observa 
tions indicate that unsoundness increases with 
the number of eutectic cells. This is OV erned 
by the treatment the metal has received and is 
often independent of composition. Investiga 
tions in a light castings foundry have 
that the number of eutectic cells 
varies greatly during the day.—-a.«a. 
Secondary and tertiary recrystallisation of 
mild iron hardened by rolling and annealed in 
hydrogen P. Coulomb and P. Lacombe (¢ ‘ompt 
Rend., 1959, 248, Feb. 16, 964-966) After 
annealing in Hg, mild iron exhibits a secondary 
texture notable for the (100 
crystals parallel to the plane of the sheet. This 
is generally replaced by a tertiary texture o 
(110)[001] coarse grains. A.G 
Texture of cold- a and a! 
crystals of silicon iron . . Walter and W. 
Hibbard jun. (Trans os Soc 1/ME, in 
212, Dec., 731-737) Silicon iron crystals rolled 
in a direction nearly parallel to the [001] 
direction were examined to determine the rela 
tionship between the initial orientation, the 
cold-rolled texture and the recrystallized 
texture. The results are presented in many 
pole figures and discussed in detail. — 1.6. 
Electrical resistance effects associated with 
the allotropic transformation in high poy 
iron K. Shimura, E. Eichen, and J. 
Spretnak (WADC Tech. Rep. 57-738, ‘isTl: 1 
Document No. AD 142207; PB 151205-200, 
1958, Jan. 1, pp.64) Measurements were 
in a vacuum on wires 25 mil dia. and 
long. At the a- to 
resistance of about 1-3°,, was observed, 


were 


second 


shown 
growing 


absence of 


made 
4 em 
y-change a decrease in 
but on 
eooling no sudden change occurred. On re 
cycling total resistance fell steadily, apparently 
due to change of dimensions, the dia. 
ing. Study of the kineties by indirect heating 
gave inconsistent results. Disadvantages of the 
method are pointed out. 

A contribution to austenite formation in un- 
alloyed and lew-alloy subeutectoid steels |. 
Schmidtmann and H. Brandis (Arch Eisenhiit., 
1959, 30, Feb., 83-89) The isothermal «-y 
transformation of unalloyed and low-alloy 
steels has investigated Normalized 
polished samples of the steels CK 15, CK35, 
CK60, 24CrMo5, 36CrNiMo4, and a st with 
0-8%Cr and 3-5°,Ni were heated to tempera 
tures above Ac, kept at these temperatures for 
varying periods, and quenched in water. The 
residual austenite and martensite contents 
were determined planimetrically in the under 
cooled specimens; the Vickers hardness was 
also measured. The activation energies of 
austenite formation were determined L.J.1 

Studies on ultra-high-strength steel. 1. 
Transformation behaviour and tempering 
characteristics of 0-4°,, C Si Mn-C? Mo steel 
.. Tasaka and T. Okada (Sumi. Met., 1958, 
10, Oct., 224-230 In 
include isothermal 
transformation diagrams, 
behaviour, and 
*500°F embrittlement’. 
than ordinary low 
at — strengths of 
(17 K.t 

Effect of interstitial carbon pius nitrogen and 
precipitation reactions on the properties of 
austenitic Cr Mn C N steels ©. M. Hsiao and 
KE. J. Dulis (Trans ISM, 1958, 52, preprint 
128, pp.40) Effect on mechanical properties at 
ordinary and elevated 
studied. In the solution-treat 
solid 


mecreas 


been 


Japane St The data 
and continuous-cooling 
tempering and soft 
information as to the 
This steel is tougher 
alloy co steels 


about 200 kg/mm? 


ening 


nstructional 


temperat ires wert 
d condition 
maintained at 
heat 


solutions can be 
temp. but heating, in 
service, enables precipitation to oceur. C and 
N increase tensile strength and the me« 
Effects « 


room 
treatment or in 


hanism 
is considered 
rupture tests are discussed. 

A survey of views and researches on the 
morphology of the transformation in 18/8 and 
16/13 Cr Ni steels 1. Hriviak (Zvdr. Sbornik, 


1958, 7, (3), In Slovak} A survey of 


of precipitation in creep 


362-387 


the literature is made, and a 
given of electron micrographic work carried 
out by the author on the 
tation and the formation of sigma phase P.F 

Research into cooling rates after welding and 
their application to the anisothermal break- 
down of austenite A. Havalda (Zvdr. Sbornik, 
1957, 6, (2), 239-261) Thermal processes during 
unshielded arc welding are studied and factors 
affecting the extent of the 
are examined. 
and thermoleycles for 
zones are chosen 
but it is regarded as important to extend the 
method to others... M.1 

Constitutional diagrams for metals (\ iis 
Research H ghlights, {nnual Repo é. 1458, 
Dec., Mise. Publ. 226, 52) Work on 431 stain 
less steel is referred to. Commercially important 
alloys New phases were observed in high 
temperature Fe Mo Ni and = similar 
High-temperature metals (52 53) Steels for use 
in aircraft are being developed and work on 
17-7 PH steels is noted 

Investigations of the stable and metastable 
equilibrium of iron carbon alloys 1. Heurnann 
and J. Grosse-Wordemann (Arch. Eisenhiit 
1959, 30, Jan., 35-39) In view of 
in published results of eutectic 
and the 
stable and metastable 


description 18 


processes 


of precipi 


heat-affected zone 
Cooling diagrams are presented 
restricting the brittle 


Two types of steel are studied 


alloys 


discrepancies 
temperatures 
solubility of C in y-solid solutions in 
quilibrium in the Fe ¢ 
system, uvestigations vere carnmed out 

pure Fe—( 0-02 -4°52°.¢ 

pure Fe ,( al and radiograph 


analysis and microsco 


taining 
Phert 
pical examination we 

used Pemperatures of eutectsi hdification 
were 1152°C for the y-lron graphite eutectic 
and 1144 C for the 4 ntite eutecti 

cementite is unstable over the whole of the 


alloys cor 
powder. 


ron-ceme 


temperature range investigated 

Structural transformations in cast iron 
saturated with magnesium in _ the zone of 
eutectic temperatures |’. |. Stepin (Lit. Provz 
1958, (11), 24-27) Structural transformations 
and the mechanism of the graphite formation 
in cast iron treated with Mg are not yet fully 
explained. Existing publications do not give 
any guidance which could be utilized in pro 
duction. The following investig 
performed by the author 
steel cylindrical 
80 mm height) a pellet of Mg was 
the top, the 
tainer tig htly 
temperatures, Five 
of steel were tested. Photomicrographs were 
taken; the depth of diffusion of Mg into the 
solid, liquid, and mixed phases of iron 
determined. It was found that the proces 
diffusion is greatly enhanced by pressur 
influence of Mg on f 
thoroughly 


ations were 
Into a cast iron (or 
specimen 30 mm dia., 
embedded in 
was put into a st 
heated to various 


types of cast iron and one 


whol eel con 


closed and 


rmation was 
that 


graphite 
investigated; it was found 
globular graphite 

different way. The replacement of 
did not alter the general trend of the 
Hope is expressed that this rese 

some new light on the 
formation and can be used as a basis for further 


lamellar and 


throws 
process graphite 
research, — 8.8 

Factors controlling the graphitization of 
high-carbon steel at subcritical temperature. |. 
(Study on the graphitization of — — 
steel _ 8) N. Yamanaka and K. Kusaka ( Tet 
to Hagane, 1958, 44, Oct., | 180 11s rhe 
steel containing abo ri il 
Al and Si was studiec 
control graphitization 
rate of cementite diss 
at about 650 ¢ 
martensite conte 
Furnace 
transformes ample showe t graphitiza 
tion. Cold-working accelerated the forn 
of graphite nuclei T 

Study of graphitic steel. V. Heat- treatment of 
graphitic steel of the Fe-C-Si system. I 1. Sato 
ind S. Toya Ni ppe n Kinzoku, 1957 21, Ni 
648-651) In fully pre-graphitized steel 
taining 1°5°,C and 1-5°,S:1, the period for 
resolution of graphite int 
saturation at S850 ¢ is about 20 min; in 
partially pre-graphitized steel, about 10 mu 
Phe quenching hardness varies with the distri 
bution of graphite particles. Hardenability 
increases with Si content but decreases with 
C content K. B. J. 


ation 


austenite up to 


ABSTRACTS 405 


isothermal transformation of austenite i 
Hillert (Varn Bergs mann. Ann., 1958, 29 62 
Proeutectoid and eutect 
the nature « 
scopic structure of pearlite and porous ce 


nd precipitation and 
f bainite are discussed, the mucri 

men 
examined in 


isothermal transformation of 


tite and abnormal structure are 
relation to the 
austenite (16 references 

Anisometer for determining the influence of 
stress and deformation of austenite decay |’. \ 
Novichkov (Zavods. Lab., 1958, (12), 1510 
1511) A new apparatus is described consisting 
of a base-plate electro 


ecarrving a movable 


magnet, stressing specimens 
nitrogen for the 
This special 


sensitive and specially 


aspecial device for 
and a contamer for liquid 
cooling of isothermal heaters 
construction i very 
suitable tor measuring very small changes of 
the ferromagnetic 

The kinetics of the isothermal transtorma- 
tion of austenite in carbon steels under induc- 
tion heating I. N. Kidin and Yu. A Bashnin 
Vetallov. Obra. Met., 1958, (7), 10-15) Four 
types of steel (0°37-0-93°%C, 0-4 0-66%Mn, 
0-25 -0-°31 Si, 0-042 P, 0-018-0-021° 


phase 


O-OL€ 
S) were investigated under induction heating 
with immediate immersion the specimens 
rmal molten tin bath. The 
austenite in these steels when induction heated 
sistant than when heated by the usual 
f carbon non-homogeneity 


‘ 


into an iso0the 


18 less re 
methods because o 
and grain refinement. The kinetics of austenite 
decay with induction heating are similar to 
those in the pearlite te 
ordinary heating L.u 

Characterizing steels on the basis of the 
kinetics of austenite formation It. Mitsche and 
A. Legat (Berg. Hiitten. Monatsh., 1959, 104, 
Jan., 8 11) The imps f austenitic grain 
size in assessing steel properties is emphasized, 
and the limited value of the MeQuaid Ehn 
test is pointed out. The effect of heating condi 
tions on austenitic grain growth examined 


critically 


A contribution to the problem of the trans- 
formation behaviour of steel in rE 
layers H. Schenck, E. Schmidtmann, and 
Schmithals irch. Evsenhut 30, Mar * 
153-160) The object « he investigations was 
to determine whether the tran 
behaviour of steel in 
be confirmed by comparative test model 
steel’ alloys ecimens of steel with 0-15%¢ 

1-259 Mn were carbonized for 6 h at 
, for lO h at 930 C, or for 20 h at 950 


rm perature range in 


rtance « 


1959, 


formation 


hardening layers could 


austenitized 930 C, and then 
transformed isothermally at temper 
the pe arlite ar 
The change in the kinetics of the martensite 
transformation under the influence of irradia- 
tion A. I. Zakharov and O. P. Maksir 
(Jzvest jkad. Nauk, Otdel. Tekhn, 
3-9 The results are de 
liminary neutron irradiatio f 
the kineti of the isothermal 


ormalized, 
ratures in 
d intermediate range = 


formation at arious ten 
l, N22G3, 
nd 3-48°. Mn 
Producing —— by rie 
McIntire and G. K. Manning (Metal 
8, 74, Nov., 94) An examination 
mer ep It 


peratures 


mtained O-02%C, 22 


‘On the nature of the X- oe I 
l Bairamast / 


fliers trom 


haradrne 


Phe author 
nature 
plained 


ymiplex con 
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The presence of spheroidal graphite contri 
butes to the formation of the X’-phase, at the 
same time the X-phase is practically absent. 

The interatomic interaction in iron-chrom- 
ium alloys A. G. Lesnik (Doklady AN, 1958, 

3), 385-388) It is shown here that the 

of the hypothesis of the forma 
tion of polar state of atoms in alloys allows us 
to understand features of the breakdown of 
alloys with the formation of an intermetallic 
compound of variable composition of 0-phase 
type. Introducing three postulates, a complex 
mathematical treatment leads to the formula 
tion of the free energy of mixing, the diagram 
of state of the Fe-Cr system and other 
functions 8.1.17 

Phase constitution of chromium-nickel 
austenitic steels containing titanium \ 
Prosvirin (Metallc Obra. Met., 1958, (10), 
Steels containing 0-06—-0-10°%C, 13-4 
14-9% Cr, 15-6-25-3°% Ni, and 0-68-2-66°%Ti 
were examined. An increase of the hardening 
ternperature frorn 900 to 1250° (1 h exposure 
does not bring about con I lete solution of the 
secondary 


introduction 


2—5) 


phase. The quantity of the second- 
fter hardening is greater in steels 
with less Ti. Ageing after 
1250 appreciable 

secondary 


ary pr ine 
quenching from 
precipitation of 
degree of which varies 
steel to steel and also with temperature 
investigation of the Ti-rich Ti-Fe-Mn alloy 
system — On the solid equilibrium relation in 
the Ti-Fe-Mn system Y. Murakami and T. 
Enjyo (Nippon Kinzoku, 1958, 22, June, 328 
332) Im X-ray analysis and 
other means 1s said to reveal a large range of 
ternary solid solution of Ti (FeMn),. General 
equilibrium y 


causes 
phases the 
from 


estigation by 


relationships in the 
summarized A.G 


system are 


CORROSION 


Study of pitting corrosion of high-alloy 
austenitic chromium nickel steels and ferritic 
chromium steels in aqueous halide-bearing 
solutions G. Pier and W. Schwenk (Werks 
Korr., 1959, 10, Feb., 78-81) Pitting occuring 
in these steels when immersed in 
which contain 
agent 1s 


solutions 
halide ions and an oxidizing 
caused by the action of an active 
passive cell, At the active anode spots, metal 
ions enter the solution whereas at the passive 
cathode areas the electrolyte is reduced A 
certain halogen concentration is ne 
the formation and upkeep 
like anode spots. The susceptibility « 
pitting can easily be 
0-5% K Fe { 
Studies of 


cessary for 
of the active, point 
of steels to 
tested by immersion in @ 
N), solution T.G 


stress-corrosion 


cracking of 
austenitic stainless steel H. L.. Logan 
J., 1958, 37, Oct., 463-467) The 
ion cracking of auste 
{04 was investigated in 
0-INNaNO, 


results that 


( Welding 
stress-corros- 
‘nitic stainless steel type 
boiling O0-5NNaCl, 
It is concluded from the 
lectrochemical 
extent in its pro 
mechanism is discussed 

Effect of cathodic and anodic polarization on 
the rate of stress corrosion of austenitic stain- 
less steel V. V. Romanov and V. V. Dobrol- 
vubo. Metall Obra. Met., 1958, (7), 19-21 
A steel with 0-01°.C, 19-98° Cr, 0-95°, Ni and 
0-06°, Ti with tensile strength 67kg/n m? and 
61 elongation, cut in the direction of rolling 
was surface polished with emery paper, de- 
to 
under uniaxial tension 
surface was polarized with 
failure was observed. The 
fractures tioned and examined 
Cathodic and anodic polarization curves are 
plotted and their relation to corrosion cracking 
is explained 

Fretting corrosion of cast iron K. H. R. 
Wright (Institution of Mechanical Engineera, 
Conference on Lubrication and Wear, London, 
1957, 628-634) Statistical treatment of a series 
of experiments on 12 cast-irons under six con- 
ditions of lubrication and dry is carried out. 
The dry conditions correlate wear with hard- 
ness and an expression is advanced for the 
relationship. With oil or grease the correlation 
is less marked but approximates to an inverse 
first-power expression Extreme pressure 
additives and Mos, in oils were found to have 


olution 
stress corrosion is ¢ 
in ita inception and to some 


pagatic The 


greased, and exposed 
MgCl, at b.p. (153° 

(30 kg/mm? The 
time t 


rrosion in 92 


d.c. and 


were sec 


ttle or no effect on fretting. High P content, 
(0-8-1%) is advantageous on account of ita 
hardening effect. Experimental investigation of 
some processes involved in fretting corrosion 
J. 8S. Halliday (640-646) Attempts to isolate 
the mechanisms are described. Mild steel and 
non-ferrous metals were Fretting is 
shown to break down the oxide films and to 
form intermetallic welds, and then to give rise 
to debris which rolls or In oil, welding 
continues and while corrosion is insignificant, 
no lubrication is achieved. Cavitation of metal 
surfaces in contact with lubricants Kk. W 
Wilson and R. Graham (707-712) Non-ferrous 
specimens imrm liquids 
were examined by an 
proce SS 

Corrosion and metallographic study of stain- 
less steels using potentiostat techniques 
Viadimir Cihal and Milan Prazak (JJSJ, 1959, 
193, Dec., 360-367) 

The fatigue fracture under corrosion of 
reciprocating saw connecting rods J. Sak 
kangas (Acta Polytechnica Scand., Mechanical 
Engineering Series No. 4, 1958, pp.23) Corrosive 
conditions in Finnish sawm int. are discussed, 
and the results of a statistical study of the 
influence of corrosion on the fa fracture 
of reciprocating ig rods are given. 
Incipient fatigue investigated 
ultrasonically 

Corrosion of iron and zinc in » H,80, L. [. 
Antronov and Petrenko (Zhurn. Priklad. 
Khim., 1958, 31, (12), 1849-1856) For zine, 
adsorption inhibitors are the cathode 
substances. The anode-active substances on 
corrosion. The most 
nt inhibitors for iron and zine in NH,SO, 
are the silicon organic compounds, in hibiting 
the dissolving of iron in these conditions by a 
factor of ~20 in concentrations of 0-1°% and 
of zine by 2-5 to 8 times. for concentrations 
between O-l and 0-2° 

Investigation of the effect of boiling concen- 
trated sulphuric acid on the corrosion of iron 
Lo Ben-Yun and Ko Sen-Chen (Acta Met 
Sin., 1958, 3, 231-233) (No summary.) 
Effects of C, Si, “Min and P in 72% and 95% 
H,SO, are given. 

The effect of chiorine dilution by nitrogen on 
metal corrosion at high temperatures Kh. L. 
[seitlin and V. A. Strunkin (Zhurn. Priklad. 
Khim., 1958, 31, (12), 1843-1849. Considerable 
dilution of chlorine by commercial nitrogen 
rapidly lowers the rate of corrosion of Al, Fe 
and its alloys, and Ti (to a smaller extent), 
Cu (above 230°), Ni (above 600 Pb (above 
250°) and, except in the case of Al, increases 
relatively little the critical temperature of the 
strength of metals. Purification of the com- 
mercial N, from its oxygen content increases 
the reactivity of the gas current containing 
chlorine. Explanations are suggested for the 
inhibition of corrosion by the dilution of the 
chlorine 

The effect of surface active agents on the 
formation of boiler scale (;. H. Ireland (¢ 
Prev., 1958, §, Oct., 57-60) The mechanism of 
scale formation, particularly the calcite and 
anhydrite scales formed on heating and cooling 
surfaces of industrial plant, 
the use of a surface active agent, 
is described, which has specially de- 
veloped for water treatment. Its use in boilers 
and other systems is described. 

Causes and prevention of surface fissures on 
hot-worked steel products. 11 T. Ohtake, K. 
Ishizaki, and N. Eguchi (Nippon Kinzc 
1957, 21, Nov., 640-644) Oxidation of ec 
mercial steels progressive 
enrichment of tramp elements (Cu, Sn, As 
until a non-ferrous liquid phase may appear 
This never penetrates deeply into the matrix. 
The scaling loss needed to produce this agrees 
exactly with that to cause surface fissures. The 
fissures are thus a type of stress-corrosion 
crack associated with this liquid formation. 

Electron diffraction studies on the high tem- 
perature oxidation of Fe-Al alloys: On the 
effects of heat-treatment T. Nakayama (Nip- 
pon Kinzoku, 1958, 22, J June, 332-335) When 
various Fe-Al alloys are panes in air below 
700°C mixed crystals of Al,O, and iron 
oxides (mainly a-Fe,O, are formed on the 
surface. The mechanism of formation of such 
films is discussed A 
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An accelerated corrosion test chamber W. 
Hess (¢ Prev., 1958, 5, April, 47-51) The 
equipment described by the author, and 
developed in the Swiss PTI ical labora- 
tory for accelerated corrosion tests, has 
features which obviate errors resulting from 
the normal rapid examination. Jets of liquid 
normally used are replaced by aerosols to give 
constant dispersion; air circulation 1s sub- 
stantially reduced, and inert or other special 
atmospheres can easily be introduced with the 
aerosols. 

Corrosion studies XXti. Activation energy of 
the passivation of iron in sulphuric acid K. 
Smreéek, I. Sekerka, and J. Vorliéek 
Listy, 1958, §2, (12), 2212-2215 

Influence of metallurgical variables on 
resistance of steels to sulphide corrosion crack- 
ing J.P. Fraser and G. G. Eldredge (Corrosion 
1958, 14, Nov., 524t-530t 

reported on the 

el as a function of chemicé omposition, 
mechanical pre treatment 
Resistance to ased 
rapidly by increases in ductility and C content, 
and decreased by increased hardness, strength 
and Mn and Mo content. Resistance to crack- 
ing of N-80 steel is markedly improved by 
tempering for 4 h at 1 100°F. D. ka GC. PB. 

Contribution to the study of corrosion 
resistance of 8G cast iron 1. Cornea (Studii si 
Cercetari de Met 1956, (1), 37-48) [In 
Rumanian]. In an HCI] medium the 
resistance of SG cast iron is up to dk 
of grey cast iron of the same cher 
position Ferritic irons are more resistant than 
pearlitic or pearlitic-ferritic. Lrons with smaller 
Si content (2-6) are more resistant than those 
with 4°.Si. This is apparently due to a reduc- 
tion in the ratio betwee and anodic 
surfaces in SG cast irons compared to grey irons 
and it is specially noticeable in corrosion with 
hydrogen depolarization. This deduction is 
therefore valid for HCI corrosion. 

Evaluation of stress corrosion effects H. P. 
VET 365-574; PB 131783-800, 1956, 
Dec., 459-475) The nature of stress corrosion 
and methods for its quantitative evaluation 
are discussed. The investigations of Graf and 
Robertson on the stress corrosion of homo- 
geneous alloys are described, and their findings 
summarized (15 refs 

Gases in steel: Stress-corrosion cracking of 
hardenable sheet steels 8. F. Brown (Kept. 
NRL Pr 1958, PB 151333-125, De 
35) 422 stainless steel stressed ir 
a small hol 
acetic acid in 
H,S. Steel te 
tensively 
this scarecely measurable. 
treatment gave brittle 
stress-corrosion failure. 
the test measures a 
proce 

The problem of the rupture of steels in the 
presence of Lacq gas !’. Bastien (Arts Manuf., 
1959, (Spec ial No.), Jan., 59-60) The effect of 
natural gas containing HS and morsture 1s 
considered. A classification of steels on hydro- 
gen embrittlement susceptibility 
veloped 

Problems of the exploitation of the Lacq 
deposits from the point of view of corrosion 
L. Cauchois (Arts Manuf., 1959, Jan., 61-64) 
Steel pipe requirements are considered, 
the valves and casing 

Oxidation of experimental 
Richmond and H. R. Thornton (WA DC 
Rep. 58-164 Part I, ASTIA Document No. 
155688; PB 151264-150, 1958, June, pp.49) 
High temperature alloys were examined in- 
cluding 316 stainless steel and an Fe—Cr—Al 
alloy and 8 non-ferrous compositions. 

Oxidation of three iron—nickel alloys and 
iron at 800°C S. W. Kennedy, L. D. gs — 
and M. Cohen (Trans. Met. Soc., AIME, 9, 
215, Feb., 64-72) A high-temperature BY ray 
diffraction method was used to investigate the 
scaling of three Fe-Ni alloys at 800°C in O, at 
atmospheric pressure, using a Norelco Geiger- 
counter diffractometer; other techniques were 
also used, and results obtained by the various 
methods were essentially in agreement. In the 


25%,Ni alloy a spinel and Fe,0, was formed 


orrTos, 


chem 


Chem. 


’ 
al study 
sulphide c« cracking 
yperties 


eracking 1s incre 


iulurgie, 
cerrosion 
uble that 


ical com- 


n cathodic 


George 


ress, re 
1 tension with 
ss raiser was exposed to 1% 
water saturated with NaCl and 
mpered at 1075°F cracked ex- 
before shear fracture, but at 925°F 
This latter 
fracture rather than 
As usually conducted 
combination of 


as stre 


was 


these 


WRES. 


was de- 


also 


alloys J. C. 
Tech. 








while the 75 and 84°.Ni alloys formed a 
3-layer scale consisting of porous NiO next to 
the metal, followed by 
a—Fe,O, on the outside 

The decomposition of wustite in the layer of 
scale on iron specimens W. A. Fischer and 
A. Hoffmann (Archiv. Eisenh., 1959, 30, Jan., 
15-22) An examination of the deco 
wustite below 570°C in air in scale formed by 
the oxidation of specimens of high purity iron, 
Armco iron and 0-1°,C unalloyed steel at 
750-1050°C showed that the decomposition 
structure is influenced mainly by the ternpera 
ture of breakdown and not significantly by the 
temperature of oxidation. The structures 
obtained are examined and illustrated 

DSIR corrosion of metals group, National 
Chemical Laboratory, Teddington I’. Worm 
well (Corros. Techn., 1959, 6, Jan., 5-9) The 
evolution and activities of the National 
Chemical Laboratory are reviewed Recent 
neluded studies of inhibitors, 
wrosion at higher temy 
and “wae terial corrosion A.G, 

Correlate corrosion testing methods Kk. V 
Jelinek (Chem. Engq., 1959, 66, Jan. 26, 105 
110) A general review of methods of corrosion 
testing and their significance and their relation 
to actual service endurance is given (42 refs). 

The effect of boiler water additions on the 
corrosion rate of steel at 600° F M. ©. Bloon 
and W. A. Fraser (Rept. NRL Progress, 1959, 
PB 161334-125, Jan., 34-35 H ydrogen 
effusion tests were made in 40°,NaQOH solu 
tion compared with pure water. The peak rate 
was 10 times greater with the former and 
d suddenly after 20-50 h. The rate in 
water continued to fall up to 2 years 

Tube cameras for investigating corrosion 
problems 4. G. Arend } 1958, 5, 
Dec., 53-55) A cine camera is described that 
automatically photographs the interior of 
bores or tubes, etc., for surface defects such as 
are caused by corrosion. Pd 

New photographic method ‘for investigating 
atmospheric corrosion of metals in ~ early 
stages I. L. Roikh (Zhur. Fiz. Khim., 1957, 31, 
9), 1959-1963) Using the automatic photo- 
graphic method described, corrosion of metals, 
as determined in terms of evolution of H,O 
is examined for the first few seconds from the 


a spinel layer with 


mpostion of 
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a 


Immers eratures, 


increast 


Corros. Prev., 


commencement of oxidation 

Determining corrosion aggressiveness of the 
atmosphere N. 1). Tomeshov, G. K. Berukshits, 
and A. A. Lokotilov (¢ Techn., 1958, 5, 
Dec., 386-388) Apparatus with 15-20 copper 
and iron electrode pairs working at different 
humidities or in the open air is described. The 
work was done at the USSR Acad. Sci. and 
1.V. Stalin Steel Institute. 

Device tells on corrosion (Steel, 1959, 144, 
Jan. 12, 85) Two probes of the material be ing 
tested are one exposed to the corrosive 
medium and the other protected. Electronic 
measurement of the resistance ratio of the 
probes gives a rapid indication of corrosion. 

Study on the corrosion of tin plate Hi. Asano 
(Tetsu to Hagane, 1958, » Sept., 1074-1075 
The effects of , peach and pear juice on 
canning materials are discussed K.E.J. 

Corrosion test of stainless steels in an experi- 
mental oil distillation apparatus M. Hasegawa 
(Tetsu to Hagane, 1958, 44, Sept., 1130-1132 

Underground corrosion investigation. 1-11. 
(Corros. Prev., 1958, 5, Dec., 55-58; 1959, 6, 
Jan., 52-54) The activities of the US National 
Bureau of Standards in investigating current 
and potential relations, electrochemical polar- 
ization and other electrical phenomena associ 
ated with the eorrosion of underground 
structures are reviewed.——T.G 

Apparatus for examining the corrosion of 
Stainless alloys in an aqueous medium at an 
elevated temperature ). Pouillard, H. Coriou, 
and M. Grall (Mét. Corros. Ind., 1959, 34, Jan., 
20-35) A new method for examining the 
corrosion of stainless steels at high tempera- 
tures is described, in which ‘microautoclaves’ 
made of the specimens to be tested are used 
Two types are depending on whether 
superficial or corrosions are to be 
investigated. Some examples are discussed. 

Study of causes and effects of underground 
corrosion National Bureau of Standards (J. 
Amer. Waterworks 1958, 50, Dec., 

581-1588) A brief history of NBS work 


orros 


used, 


orange 


used, 


stress 


1ssoc., 


during the last 45 years on underground pip 


line corrosion with a review of work or athe 
dic protection since 1940 

Strain electrometry and corrosion. IV. Film 
properties and strain potential J. ©. Giddings 
A. G. Funk, C. J. Christensen, and H. Eyring 
(J. Klectrochem. Soc., 1959, 106, Feb., 91-95 
Iron and 5 non-ferrous el 
and strain 


trodes were used 
Pheir 


is cis 


transients were measured 
magnitude as a function of strain 
cussed. Effects of corrosion inhibitors and 
organic coatings were also examined. The« 
etical interpretations are attempted 

Corrosion studies in dynamic aqueous 
systems at elevated temperature and — 
M. Krulfeld, M. C. Bloom, and R. £, Seeb« 
(NRL Report 5152; PB 131775-050, 1958, 
June 26, pp.12) The H, effusion technique 
applied to the 1 
at high temp. and pressure 
1 ft/sec at 316°C and 
also a flow s0 ft/sec 
sensitive to loeal corrosion. ¢ 
inhibit corrosion at this temp. 

Investigation into the stress corrosion of 
some mild steels in natural environments A 
Hache (Re Vét., 1958, 55, July, 656-678 
Eight hundred specimens repre 
grades of steel have been studied at 
test stations over a penod of 6 vears 
results have shown clearly that the corro » 
of mild steel is not affected by tension even up 
to the elastic limit. OH and basic Bessemer 
steels have been studied and the 3 test stations 
were in industrial, rural and marin 

The Fiade potential of iron passivated by 
various inorganic corrosion inhibitors Hi. H 
Uhlig and =. F. King (./. Electrochem. Soc., 
1959, 106, Jan., 1-7) The potential observed 
just be fore ‘the decay of passivity 
ured for iron passi 
chromates, 


measurement of co on rates 
2000 pes 


rate of 


areas 


was meas 
nitrites, 
HNO, 
This is 
A mechanism for this and for 
itself is sug 


vated with ferrates, 
bdates, tungstates 
and by anodic polarization in H,SO 
linear with pH. 
passivity 

The influence of plastic deformation on the 
corrosion of 8G irons I. Cornea and 8. Zamirca 
(Studi si Cercetari de Metalurqie, 1958, (4), 
451-461) Grey and SG irons were investigated 
The specimens were first rolled with different 
rates of reduction and only the rolled surfaces 
were exposed to corrosion in a 5%, HCl and a 
5% NaCl solution. The corrosion in HCl was 
found to vary with the degree of plastic defor 
mation 
more 


moly 


gested 


Specimens tempered at 250° corroded 
rapidly than those tempered at 600°, 
probably because at the lower temperature the 
internal stresses were not relieved. In NaCl 
the SG irons have a smaller corrosion rate thar 
the grey irons, but the rate of corr 
hardly affected by the degree of deformation 

The investigation of corrosion mechanisms 
with the X-ray microscope i Foley 
1958, 14, Nov., 531t-532t) Ex 
amples given are non-ferrous 

Laboratory and field methods for ee 
tive study of sulphide corrosion cracking J. P 
Fraser, G. G. Eldredge, and KR. 8. Teesadles 
1958, 14, Ni rv., 517t-523t Test 
apparatus and procedures for studying sul- 
phide corrosion cracking are described; the 
method may have general applications in the 
broader field of stress corrosion cracking. The 
‘critical strain’ of an alloy can be determined: 
it is the strain at which the probability of 
failure under specified test conditions is one 
half, and is calculated by the statistical 
technique of probit analysis. By a modification 
of the method the ‘severity rating’ of 
environments can be assessed.—D. L. C. I 

Marine research station: Aati- corrosive and 
anti-fouling paints studies (Corros. Prev., 1955, 
5, Aug., 46-48) Work carried out at the ICI 
Paints Division Research Station at Brixham 
is outlined 

The behaviour of zinc coatings in marine 
conditions (Corros. Prev., 1958, 5, Sept., 45-48, 
74) An account is given of the results of 
BISRA tests on Zn-coated specimens under 
marine conditions; a comparison of the results 
obtained with six other metal coatings showed 
the superiority of the Zn in respect of corrosion 
and fouling. 

Influence of cathode and anode polarization 
on the rate of corrosion cracking in austenitic 
stainless steel V. V. Romanov and V. V. 


s10n 18 


(Corrosion, 


(Corrosion, 


various 
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Dobroly ri V etallow. Obr Vet., 
19-21) Specimens of IKhISN®Y steel 
19-98% Cr, 9-95 Ni, 0-06 ri 
loaded with 30 kg/mm* were im: 
boiling 42 solution of MgCl,. Findings st 

that at relatively low densities of cath 

current the time to reduced 
and that it increases steeply as the current is 


1¥58 
0-0] 


INIAXIALUY 


versed i 


cracking is initially 
increased to a ce lariza 

" cracks 
observed at the 
seen in the 


rtain value. Anode yx 
tior creases tI number ft 
which This is not 
cathode, nor is it 
polarization I 
Humidity testing ry protective finishes H. 
R 


lelrose and Shave (Corros Prev 


spread 


absence of 


1958, 5, May, 49 bs eats are described on the 
basis of which it is concludes t idity 
test specifications should clude a statement 
ft temperature Other 


discussed 


within close limits 
factors affecting test conditions are 
Investigations of white layers in pitting 
corrosion |. Ya kheles (Metallov. Obra, Met., 
1958, (10), 2 $3) The experimental finding 
show that high local pressures and intensive 
heatin esul in secondary hardening 
fricti 
alloy ster nich she 
highly 


layers aré isc 


microvolumes 0 yn surfaces 
We AS wh 
essed austenite-martensite I'he 
ptible to cracking and peel 
away, resulting in pitting corros n 
New investigations on the adsorption of 
hydrogen during the dissolution of iron L. 
Cavallaro, G. P. Bolognesi, and I Felloni 
Werke Korr 195%, 10, Feb., 81-86 Che 
effect f ds ‘ H on the dissolution 
mechanis ‘ eid 1 lia was studied 
It was found that H, diffu 


of Fe sar ples 


ses into the interior 


where a dynamic saturation 
equilibrium = forn that 18 rate-determining. 
The effect of inhibitors on this phenomenon 

9% tion g n to the 
Fe was also studies Pr. 

Inhibitors and ‘one as 
inhibitors W. Machu (Arch 
30, March, 5-152) The 
of inhibitors Passi 
formation of n-cushi 


and consequt y the 


corrosion 
enhit., 1959, 

effect 
ators is due to the 
m-like lave on the 


anti-co 


metal surface e energy liberated by adsorp 
tion or chemi bonds on the metal 
determine ave formation by adsorption, 
chemisorption, ation. Th zree of 
protection is ¢& Tunction ¢ c rength, 
porous structure, and electrical ré tance of 
the layer formed 

The influence of volatile inhibitors on the 
electrochemical behaviour of iron |. .. Rozen 
feld and V. P. Persiantseva (Doklady AN, 
1958, 122, (2), 260-263) The effect of the 
volatil inhibitors mor- 
pholine on the ex of iron was 
studied. Curves showing changes of stationary 
potential of the iron electrode in relation to the 
action latile inhibitors are given. The 
strength of the link between the 
the metal and its influence on the passiv 
the metal are characterized by the curves of 
changes of the with time.—-8. 1.1 

Limitations on chemical means of controlling 
corrosion in boilers 1). !). Noll (¢ 1958, 
14, Nov., 541t-544t) Fin boiler 
tube failures caused by corrosion are dis- 


cussed, 


urtace 


benzylamine and 


rrosion -resistance 


inhibitor and 
ity of 


potential 


orroasvon, 
> examples of 
and problems associated with modern 
temperatures and onsidered, 
Corrosion can occur in boiler tubes despite the 


pressures are 


use of chemicals in the boiler water, and it is 
concluded that under 
ditions periodic cleaning 


ertain ¢ pe rating con 
with acid is essential. 
Current and potential relations for the 
cathodic protection of steel in salt water W. J. 
Schwerdtfeger Corrosion, 1958, 14, Oct., 
446t-450t) A laboratory investigation on the 
cathodic protectior { reported, in 
which samples were exposed to tap water con- 
taining 3 NaCl. Major consideration was 
given to the significance of potential as a 
Optimum protection 
ved when specimens were controlled 

at 0-77 volt with reference to the saturated 
calomel half-cell. Although a good degree of 
protection was »btained at controlled poten- 
noble than 0-77 volt, that is, at 


potentials associated with the breaks in 


steel is 


eriterion for protection 


was actiie 


tials more 
cathodic polarization curves, this lesser degree 
of protection could not be 
mean current 


obtained at lower 
denaities I be 4 I 
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ANALYSIS 


Determination of ferrous iron in materials 
containing metallic iron and ferric iron A 
Kondé and Y. Fuke (Nippon Kinzoku, 1958, 
22, June, 286-290) A development of the 
HgCl, method is described which permits the 
accurate determination of ferrous iron in 
materials containing metallic iron and its 
oxides.——a.G 

Triionometric determination of iron and 
aluminium in iron-aluminium bronzes M. I. 
Rosenberg (Zavods. Lab., 1958, (9), 1060) The 
method used was evolved at the Ural Technical 
Institute for the determination of Fe and Al in 
iron and Al bronzes, in water, 
to boiling and in vapours. Results obtained by 
this method agree closely with the analyses 
obtained by other chemical methods.— Lv. H. 

Plasmoquin as a reagent in inorganic 
analysis. Detection of Cr (VI) Lee Te-Fung, 
Wang Nai-Ching, and Shen Nai-Kuei (Acta 
Chim 1958, 24, (6), 403-406) A red 
colour is produced in presence of N/10 HCIO, 
and 8%, oxalic acid. not extracted by ordinary 
solvents, Ceric and vanadyl! ions interfere but 
can be removed 

Determination of niobium in the presence of 
tungsten by means of cupferron A. I. Pono 
marey and A. Ya. Sheskol’skaya (Zhurn. Anal 
Khim., 1959, (1), 67~70) The method consists 
of precipitating Nb with cupferron in a weak 
HC) solution in the presence of oxalic acid 
when a complex compound is formed with W 
Thus this method require a pre 
liminary separation of Nb and W 

Successive determination of iron, copper and 
titanium in ferro-titanium by the chromous 
chioride method A. I. Busev and Li Gyn 
(Zavods. Lab., 195%, (1), 30-34) The usual 
method of titration of the quadrivalent Ti with 
a solution of chromous chloride 
satisfactory results because, on the curves, the 
jump in potential during electrolysis is not 
clearly apparent. The new potentiometric 
method suggested is as follows: 1 g Fe-Ti is 
dissolved in hot H,SO, (1:5) and a 30° 
solution of H,O,. When the solution is light 
green, solution is added until 
pink and boiled, and transferred to a 
250 ml measuring flask and made up with 
distilled water, 50 ml are then titrated. With 
an indicator electrode clamped to the positive 
terminal and a calomel electrode to the 
negative, CO, is passed through the solution, 
after which titration is begun with chromous 
chloride using a Pt indicator electrode. The 
first jump in potential occurs when Fell! is 
reduced to Fel! after which the second jump 
is noticed correspondipg to the reduction of 
the bivalent to the monovalent Cu. 80-100 ml 
concentrated HCl] saturated with CO, is added, 
the electrode replaced by a mercury electrode in 
the form of a eup, and titration is carried out 
between 60-70°. The third jump in potential 
oocurs after the complete titration of Ti. 

indirect polarographic and complexometric 
analysis of small quantities of arsenic in pig 
iron and ores \ Hutn. Listy, 1958, 13, 
(8), 715-716 Arsenic is blast 
furnace raw 1 small quan 


yntinued presence in pig iron and 


in deposits due 


Senica, 


does not 


does not give 


pe rmanganate 


cooled, 


Cerny 
present ir 
aterials in relatively 
tities and its ex 
steel has an extremely harmful effe« 

further working of the material 

methods of analysis are laborious 

nd it is worth adopting the methods 
On the basis, of the labora 
tory experiments described, a method was 
evolved on the basis of distillation 
tation of As.,S, with hvdrog 
precipitate, after weighir 


ANIL ot 


accurate, a 
indicated above 
and precipi 
en sulphide. The 
g, is dissolved in 
CdSO, The 
, is determined poten 
complexometrically M 
Applicability of neses’s method. On the 
determination of Ce in steels. § K. Sckimoto 
and K. Kosahara (7'eteu to Hagar 1958, 44, 
June, 674-678) The work on stainless steel 
treated with mischmetall con separa 
tion of all rare-earth metals using HF solution 
and the ation of Knorre’s method to Ce 
in the separated raré 
On the determination of Ce in steels. 11. On 
separation of hydroxide, extraction with amyl 
acetate and colorimetry with oxine K. Sekimoto, 


measured 


CdsSO) graph ically 


erns the 


, 
appli 


earths K.E.d 


H. Matsumoto, and K. Oda (Tetsu to Hagane, 
1958, 44, July, 762.767) Knorre’s method has 
the disadvantages of a limit of | Mg for 
determining Ce and the need to take samples 
as large as 5 g. To determine micro-amounts of 
cerium in stainless steel, the rare earths are 
separated as oxides and cerium is separated as 
the hydroxide. A purified oxide is dissolved in 
acid, extracted with amyl acetate and de 
termined colorimetrically with 
K.E. J. 

Photometric determination of copper in iron 
and steel by means of diphenyicarbazone |.. N 
Lapin and N. V. Reis (Zhurn. Anal. Khim., 
1958, 13, (4), 426-429) The copper derivatives 
of diphenylearbazone are insoluble in water, 
slightly soluble in amy! alcohol, ether, carbon 
tetrachloride and very soluble in benzene and 
its homologues. The intensity of the 
ouring of the solutions obeys the Lambert 
Beer law. The method described is very 
sensitive and quite specific. The margin of 
error is below 4° L. H 

Gravimetric determination of lead in iron and 
steel (lead content > 0-05°%,,) KISRA Methods 
of Analysis Committee (JJSJ, 1959, 193, 
Dec., 350-353) [This issue 

Spectrochemical determination of magnesium 
and its influence on the analysis of silicon and 
manganese in cast iron A. S. Demyanchuk and 
E. D. Kukharenko (Zhur. Anal. Khim., 1959, 
(1), 45-49) A spectrographic method is de 
seribed for determining Mg in inoculated cast 
iron by means of a high frequency spark as 
of excitation. Determination of a con 
tent of 0-005%, is possible. The intensity of the 
Si and Mn spectral lines depend on the Mg 
content and increases with the My content 
Should this exceed 0-6%,, the intensity is 14—2 
times that corresponding to the actual content 
of Mg. By using a special oscillator of type 
IG-—2 the presence of Mg does not influence the 
spectral determination of Si and Mn 

Spectrographic determination of magnesium 
in 8G cast irons J. Buzineu and M. Nicolaid 
(Studii si Cercetari de Metalurgie, 1956, (1 
217-228) [In Rumanian] Tests for the spectro 
graphic determination of Mg (between 0-02 
O-115° by the three or by the one standard 
methods have shown that determinations can 
be made with a precision which is far beyond 
the one obtainable by chemical analysis. It has 
also been shown that the one-standard method 
can be used to obtain results very close to the 
three-standard method 

Polarographic analysis of small quantities of 
zinc in ferro-manganese and manganese con- 
taining cobalt 8. Kral and B. Kysil (Hutn. 
Listy, 1958, 13, (8), 716-717) A method was 
sought for accurately determining zine con 
0-102 \ specimen was prepared 

oxidation-reduction, and after 
leaching and filtering off the precipitate con 
taining Co, Mn and other elements, Zn remains 
in the filtrate as a zine salt 


oxime 


red col 


source 


tents up to 
by alkaline 


\fter preparing a 

Zn is polarographi ti 
an ammoniacal medium M 

Rapid analysis of cupola oe B. Bieber and 

Z. Vecera (Prz. Odlew., 1958, 8, April, 66-73) 

procedure of preparing 

deseribed tr 


solution, analysed in 


samples and 


letail Vt 
d to 2h 
ra infra-red drier for rapid moisture de- 
terminations . A. Willis (Refractories Inst 
Techr Bull.. 1958, Oct.,. 100), pp.7 Ihe 
construction of the drier 
components are d Fests on 
showed that with )- watt I 


il isture 


analysis are 


» slag analysis is shortens 


is shown in detai an d 


ilbs neg 
is removed in LO min anc 
complete in 15 
Problems involved in analysing iron ore 
sinters J. A. Berger dS. H. Klinvex (Blast 
Furn. Steel 1958, 46, July, 698 794 
Phe results of earried out by 
a number of different standard 
deseribed in detail. They show that 


al analyse 
laboratories on 
sinters are 
unalytical techniques commor ised for sinter 
analysis require further study as erratic 
have been obtained 
components B.G.B 

Rapid determination of silica and iron in 
chrome ores H. Grubitsch ( Radex Rund., 1959, 
(1), 460-461) The yravimetriec method de 
scribed for the determination of SiO, in Cr ores 


results 


takes about 5 h, and the accuracy is com 
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parable with that obtained with a standard 
method. The solution contains gelatine, but 
this does not interfere with the 
determination of Fe 

Determination of total Fe, TiO, and FeO. 
(Study of the chemical analysis of sand iron and 
ilmenite - 1) S. Wakamatsu (Tetsu to Hagane, 
1958, 44, Oct., 1197-1203) The author suggests 
a scheme for the rapid chemical analysis of 
iron ores, in particular ilmenite for Ti, and 
gives that scheme as a diagram with English 
captions. Total Fe and TiO, are determined in 
the same solution by titration with KMnO, 
with NaWQO, as indicator. Accuracy was 
satisfactory t. a. 

Simultaneous potentiometric determination 
of molybdenum and tungsten in special steels 
R. Suarez Acosta (Inst. Hierro Acero, 1958, 11, 
Oct.—_Dec., 282-286) The method is based on 
preliminary reduction of Mo and W with Zn 
and chromous sulphate, followed by oxidation 
with standard K,Cr, O,; 

Studies on the extraction and determination 
of metal salts with methy! isobutyl! ketone. |. 
Extraction from acid solution H. Goto and 
Y. Kakita (Sci. Rep. Res. Inst. Tohoku Univ., 
1959, 11A, (1), 1-20) Fe, Sb, As, Se, Te, Ge, 
Cr, V, Mo, Mn extractions are investi 
gated. 

Rapid analysis of alloying elements in iron 
and steel by photoelectric colorimeter. 1. 
Ando, H. Kato, K. Ito, and K Katayama 
(Toyo Kohan, 1952, Nov., 42-48) [In Japanese 
An improved colorimeter uses a stable light 
voltage stabilizer and 


subsequent 


source built with an LA 
ballast lamps. For N, the Kjeldahl 
steam-distillation method is used; results are 
rapid and agree with standard methods. The 
colorimetric method described for Si is more 
accurate than the gravimetric. K.£.J 

The determination of small amounts of 
aluminium in cast iron KR. C. Rooney (BCIRA 
J. Res. Dev., 1958, a Dec., 436-441) A spectro 
photometric method is described for determin- 
ing Alin amounts below 0-1%,. After removing 
iron and other interfering elements the Al is 
extracted as cupferrate, organic matter 18 
destroyed, and Al is determined spectro 
photometrically with 8-hydroxyquinoline in 
chloroform.—a.G 

The determination of magnesium in nodular 
graphite cast iron RK. ©. Rooney (BCIRA J. 
Res. Dev., 1958, 7, Dec., 442 445) A rapid 
stoichiometric method for determining Mg in 
nodular cast iron is described. Iron and other 
interfering elementa are removed by extrac 
tion processes and the Mg is titrated at pH10 
with EDTA A.G 

Comparative tests on some instruments used 
in absorptiometric methods of analysis W. 
Clarke (BCIRA J. Res. Dev., 1958, 7, Dec., 
360-391 The applicati ms of the Hilger 
Uvispek and Spekker instruments and the 
EEL absorptiometer in the routine alysis of 
cast irons are examined and perfor 
compared, Conditi summarized for the 
routine determination of 11 elements 

Metallurgical absorptiometry and specto- 
photometry. Ill. I. < Pigott Mures 
1959, 1, (20), 606-623) Commercial equipment 
and processes aré 

Steel og control — - ARL ~~ 
meter | . Brown (J als, 1958, 10, z 
815 tr A brief outline is given of the results 
by the use of the ARL Productior 
1 Quantometer in the analysi 
and alloy steels. 


micro 


mances 


ons are 


rey weary 


obtainable 
Contre 
carbon 

Spectrophotometric and photometric micro- 
determination of vanadium F. 3. Martinez and 
M. P. Castro (Chem.-Analyst., 1959, 48, Mar., 
2-3) Ethvlene glycol bis-( B-aminoett ether 
VNN’‘N’-tetra-acetic wid and H,O, are 
ised 

Spectrometric analysis of basic Bessemer pig 
iron by the scanning slit method \i. 1). Le. 
Jonkers and A. Dameéls (Rev. Mét., 1958, 55, 
July, 601-612) For routine analysis of C, Mn, 
graph witt 
analysis is performed 


plain 


P and Sia prism spectr 
slit has been used. The 
using either a spark discharge or 
are with a polychromatie reflec 
standard. Full details are 
preparation and operatior 
Practical results are discusse< B.G.B 


a scanning 


a continuous 
ted beam as a 
given of the sample 
of the spectrometer. 





BOOK NOTICES 


AMERICAN VacuUuM SoOcrrTy Glossary of 
Terms used in Vacuum Technology’. 94 «7 
in., pp. lll + 63. 1958, New York, London 
Pergamon Press Ltd. (Price 10s.) 

A short Glossary which represents an 
attempt by the American Vacuum Society 
to achieve a standard nomenclature in a 
rapidly growing branch of technology. It 
has been under discussion in the United 
States as a draft for some years but it must 
still be regarded as tentative in that country 
until it is appreved or amended by the Ameri- 
can Standards Association. Discussions have 
taken place with the Committee of The 
British Standards Institution, which pro- 
duced the British Standard Glossary (B.S 
2951: 1958), and in both countries efforts 
have been made to obtain as much agree 
ment as possible although, as was almost 
inevitable, a fairly small number of differ 
ences remain which are indicated in the 
British Standard.--M. L. Prari 
ASHFORTH, G. REGINALD. ‘The Manufacture 
of Iron and Steel’. Volume II, ‘Steel Produc 
tion’. Second edition revised. 84 54 in., 
pp. vi + 390. Illustrated. 1959, London: 
Chapman and Hall Ltd. (Price 40s.) 
Since Mr Bashforth is preparing a third 
volume of his classic, under the title ‘Fuels, 
Furnaces, Refractories and Instruments, the 
second edition of this volume is 71 pages 
shorter and five shillings cheaper than the 
firat. With those omissions, its contents are 
basically the same, descriptions of steel 
making methods, one by one; although the 
chapter arrangement is different—for in 
stance, Ch. 13, Blister Shear and Crucible 
Steel now appears word for word as Ch. 1 
the new material is, almost everywhere, 
supplementary to the old, and consists of 
descriptions of newer methods. None of the 
older material has been removed, and very 
little re-written in the light of modern 
knowledge. The book therefore presents a 
somewhat conservative picture of the indus 
try and its processes: the retention of all the 
earlier illustrations tends to emphasize this. 
J.P. Saviiu 

Betreripcr, W. ‘The Nimonic Alloys’. 

9 xX 6 in., pp. xii + 332. Illustrated. 1959, 
London: Edward Arnold (Publishers) Ltd. 
(Price 80s.) 
Nimonic alloys have become synonymous 
with high temperature strength, particu 
larly in gas turbine applications. No one is 
better acquainted with the development of 
these series of alloys than Dr Betteridge, 
and therefore, as would be expected, this is 
a valuable text book. 

The author covers briefly the theory of 
creep resisting alloys and discusses the 
constitution of the Nimonic alloys by refer- 
ence to ternary and quatenary phase dia 
grams of the various constituents. A note 
worthy feature of the Nimoniec alloys is the 
similarity of the lattice parameter of the 
face centre cubic matrix to the precipitation 
hardening phase Ni,(AITi). This pheno- 
menon is thought to explain the excellent 
stability and creep strength of these alloys. 
The processing of the Nimonic alloys is 
described in great detail, and the coverage 
includes melting, hot and cold working, 
heat treatment, machining, joining, and 
inspection. The wealth of detail given on 
each of the relevant processes make this 
book invaluable to anybody concerned with 
the production of components made in the 
Nimoniec series. The physical and mechani 
cal properties of the alloys are dealt with 
just as adequately and again all concerned 
with the application of Nimonie alloys in 
high temperature engines should find this 
text book of considerable use. 

One is, however, tempted to criticize one 
aspect of this publication. The importance 
of trace elements such as boron and gircon 
ium has been reported by many authors 
both in the U.S.A. and in the U.K., and it 
is somewhat surprising, therefore, that such 
an iunportant subject in the manufacture 
of nickel base alloys should receive no 
mention at all. This omission is undoubtedly 


due to reasons of commercial security, but 
it makes the book of less interest to the 
metallurgist concerned with high tempera 
ture alloy development who might have 
looked for some of the explanations and 
achievements which can be obtained by the 
control of trace element additions. One 
wonders, perhaps, if this somewhat un 
fortunate omission may be remedied ir 
future editions. H. C. Cui_p 
UCHER, G. ‘Drahtseile und Ihre Herstellung’ 
84 x 53 in., pp. 105. Lllustrated. 1958, 
Berlin: VEB Verlag Technik. (Price DM. 
7.60.) SuitrKov, D.G., and Pospecnow, I. 
Zhitkov, D.G.,and Pospekhov, I | Draht 
seile’. (German translation from the Russian 
‘Stalaye Kanaty Dlya Pod’emno-Trana 
portnykh Mashin’ 9 6} in., pp. 350. 
Illustrated 1957, Berlin VEB Verlag 
Technik. (Price DM.23 

ext books on the subject of Steel Wire 
Rope manufacture and design are not 
numerous, and therefore these works (at 
present available only in German ll be of 
special interest to those concerned with the 
fabrication and use of this product. Bucher, 
much the smaller of the two, deals in a 
relatively simple and general way with 
current practice in Eastern Germany 
Although it dors not shed any new light on 
standard methods, it can be a useful addition 
to the library of manufacturers, and can 
also serve as a practical guide for users in 
determining the most suitable mstruction 
to be employed for any particular purpose 
‘ Drahtseile’, a translation into German from 
the original Russian is, on the o r hand, 
a book of exceptional value. In addition to 
covering fully modern practice in this field, 
the chapters on design, manufacture, 
testing and application, are most enlighten 
ing. On design, it is obvious that the 
authors have been very thorough in appre 
ciating the importance of accuracy in 
calculation. Throughout several chapters, 
new theories are expounded which will be 
of particular interest to leaders in this field 
in other countries. Much effort bas gone into 
the simplification of complicated calcula- 
tions by the use of nomograms. Of special 
note are the sections dealing with the theory 
of Wire and Strand Helix Pressures in 
Ropes under working conditions, because 
this has a direct bearing on the stable 
apparent rope modulus, which in turn 
controls the useful life of a rope. This theory 
is of considerable importance, and althoug! 
freshly explored by this work, was a factor 
which was well appreciated by rope-makers 
in the past, under the term of ‘cross-bearing’ 
or ‘bridging’. Of special interest are two 
chapters dealing effectively with the 
practical aspect of rope-making. One is 
devoted to pre formning and the other to 
post-forming. On both of these, new 
definite views are advanced, which are 
based on technical calculations. Apart from 
this, the whole nature of manufacture is 
dealt with thoroughly. In the field of 
testing, it is plain that Russian methods 
have kept pace with those ured in the 
Western World, and this book contains 
interesting information on current practice, 
particularily with regard to fatigue. In this 
sphere, particular emphasis is laid on the 
need to correlate test evaluations with rope 
design and useful suggestions are made in 
this respect. Finally, this book comments 
authoritatively on the problems relating to 
application in the field. Th ithors’ figures 
on the effect of sheave ‘le design in 
relation to useful rope ierit careful 
study in respect of lay 1 and wire 
contact length on the Slicave pr hile In 
addition, other information on general 
problems of application should prove very 
useful to the informed rope user 

C. R. W. Hucues. 

AzauD, R. ‘La Fatigue des Metauz’. 4th 
edition, 94 x 6 in., pp. xvii + 574. Llu. 
strated. 1959, Paris: Dunod. (Price 6900 F 

This notable book, with which English 
readers are most farniliar through Fenner’s 
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transiation of the third (1948) edition (see 
JISI, 1953, 174, July, 302) is, in its present 
form, some 80 longer than ever before 
Comparison of one with the other shows 
that, though the 


chapter headings hay been largely pre 


general for and the 


served, the text in all part has been 
amended and extended to take note of all 
subject of 
although the date of M. Cazaud’s 
preface is December 1958, there are refer 


recent developments in_ the 
fatigue; 


ences a8 late as September of that vear 

J. P. SavILu 
Vanuel T'raitementsa de 
l’ Acier 84 « 6 in., py vi + 124. Dllu 
strated. 1959, Paris: Dbunod. (Price 680 F 


This is @ sun ple book on the manufacture 


HASSUIN, G 


and heat-treatment of carbon and alloy 
steels. Two brief final chapters deal with 
surtace treatment an anti Wrosion pro 
tection J. P. Saviiut 
aTES, V.J., NoewBEe Ls, H.J., and FAGERSON, 
I. 8 Editors Gas Chromatog hy 4 
Symposium held under ti i Ce the 
Analysis Instrumentation of the 
Instrument Society f erica, 1957 
9} 6} in., pp. x ; ilustrated 
1958, New York A ‘ ‘ Press Inc 
(Price $12.00 

rhis is a most interesting BYVtniy ’ 
and while it deals with no applications of 
direct interest t the steelmaker it is 
obviously an analytical method to be kept 
in mind, even though the ‘iu ment for 
high temperature gas chromotographic ana 
lysis’ described by B. W. ‘Taylor (155-164 
only operates, so far, up to 300°C, Much of 
the symposium is theoretical, dealing with 
the mechanism of separation. The obvious 
immediate application might be to the 
analysis of lubricants or anti-corrosive 
agents, perhaps to waste gases; effluente, 
volatiles liberated on heating from metal or 
slags problems of this type constantly arise 
and it is as well to be acquainted with any 
technique which might give the answer 
Such things as the analysis of oil fuels 
might also be susceptible to continuous 
monitoring by some modification of the 
technique. The use of metal salts as column 
liquids is described by C. Phillips (58-61); 
could these be examined by the separations 
they effect, or could molten fluxes or slags 
replace the fused salts? It is not perhaps for 
the busy steelworks chemist to pursue these 
possibilities, but something of the sort lies, 
no doubt, in the future 

We would suggest the perusal of this 
excellent collection of papers to the analyst, 
no matter how busy he is, if only as an 
escape from routine or, at the best, as a 
gateway to a further advance in the practice 
of his science.—J. G. CocKBURN 


IMINGER, Z., and KoSeLev, V. ‘Cast Tools’. 


franslation from the Czech edition by 
Ch. Caslavasky and G. A. Evans. 8 x 6 in., 
pp. 230. Illustrated. 1958, London: Con 
stable & Co. Ltd 

The therne of the book is the economic 
and satisfactory production of cast high 
speed steel milling cutters using an invert- 
ing, modified indirect are electric furnace 
with detachable mould for the actual cast- 
ing operation. In the scheme described the 
entire contents of the furnace are used t« 


Price 208 


cast one set of milling cutters, these varying 

weight from 1 to 40 kg per cutter. It is 

ned that the largest cast toola produced 
by this method have shown better service 
qualities and longer service time than the 
same tools made from forgings. At the same 
time a vield of 80% of ingot weight is 
claimed for the finished tool, as opposed to 
a vield of less than 30 ¥%, for a similar tool 
produced from a forging. 

Printed in Czechoslovakia, this book 
contains grammatical mistakes and errors 
in punctuation; spe lling THIStakKes Af pear on 
almost every page. But in spite of the 
sometimes unrecognizable English used, 
this is an unportant book, for it describes a 
manufacturing method unknown in this 
country. Coupled with one of the newer, and 
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successful methods of heat treating high- 
speed steels, cast tools produced by the 
methods described could rapidly overtake 
conventional production from forgings. 
From the figures quoted for capital equip- 
ment it is obvious that pilot plants me 
cost very little; indeed, the smaller units. 
of about 3 kg could safely be operated on 
the normal AC output from a welding set. 
It is claimed that this method of cast tool 
production is being introduced on a wide 
scale in Czechoslovakia. 

rhe book has chapters on the properties 
of steel, comparison of cast and forged steel, 
tool casting, production methods in tool 
casting, high-speed steels, heat treatment, 
machining and service results of cast tools, 
cost finding considerations, theoretical 
analysis of heat treatment and the structural 
analyse of cast tools.—W. G. SaLisBurRy. 
Finniz, I., and Hetiter, W. R. ‘Creep of 
Engineering Materials’. 9 6 in., pp. ix 4+ 
341. Illustrated. 1959, New York, Toronto, 
London: McGraw Hill Publishing Co. Ltd. 
(Price 89s.) 

Numerous advancements 
require the use of materials at ever increasing 
temperatures. In fact there are instances 
where progress has been halted for lack of a 
suitable material. For existing high tem 
perature alloys, however, the design 
engineer is faced with problems which rely 
for their solution on creep characteristics. 
But the application of creep data to a 
specific design may prove to be a most 
complex undertaking and the position is 
made more difficult by the fact that design 
for creep conditions is not generally included 
in engineering training. The book under 
review fills this real need and should be of 
great value to designers of high temperature 
machines. It is the only single available 
source which deals in a comprehensive 
manner with existing knowledge of creep 
calculations. 
The heart of the book is a series of three 
chapters on stress analysis under various 
creep conditions including the complex 
problem of non-steady-state multi-axial 
creep and one chapter on the choice of a 
design stress. The authors deal fully with 
these problems and give a complete list of 
references at the end of each chapter. This 
would have made the book complete with- 
out much of the additional material such as 
a chapter on dislocation theory and another 
on creep measurements. Such material is 
already available in a number of earlier 
publications and is not after all of direct 
interest to the design engineer for whom the 
book was written. The book ends with a 
stimulating chapter on appli- 
cations.—-A. H. 


technological 


specific 
MELEKA. 
‘Worterbuch des Hiitten—und 
Walzwerkwesens. Ruasisch— Deutsch’. 8 
in., pp. 387 [+34]. Illustrated 

Berlin: VEB Verlag Technik. (Price DM. 33. 

In its presentation this Russian~German 
distionary of metallurgical and rolling mill 
terms is in many ways a model work. There 
are wide margins, giving space for addenda; 
chemical formulae are given where appro- 
priate and, in the case of the elements, their 
atomic weights and numbers, specific 
gravities and melting points. Where 
phrases of the type ‘creep curve’, ‘continu- 
ous furnace’, are given—and there are many 
of these—each begins on a new line. A 
specially useful feature is the series of 38 
drawings, ranging from a blast-furnace to 
hand-forging tools: the parts of the 
machines, etc., are numbered, and the key 
numbers are given under the appropriate 
words in the text. 

It is of course possible to find omissions, 
of which perhaps the most surprising is 
‘continuous casting’, which ought surely not 
only to be included, but to have its own 
diagram; the special term for a continuous 
casting mould (‘kristallizator’) is, however, 
given. Comparison with Callaham’s weil- 
known Russian-English Technical and 
Chemical Dictionary, for example, shows 
that eaeh work contains many words, of the 
kind which might occur in metallurgical 
literature, omitted from the other. 


GENTzscH, G 


GUNTHER, E. 


This dictionary, and especially its diagrams, 
should prove very useful to 
speakers.—M. Wriaur. 


Cerman 


Fachbibliographie der Bildsamen 
Formung der Metalle. Band 4, Schmieden 
und Pressen. 8 x 6 in., pp. 299. 1958, 
Berlin: Akademie Verlag. (Price DM. 19.) 

This bibliography of 1224 references to 
the forging and pressing of metals covers 
not only those subjects themselves, but the 
plant employed, its auxiliaries, such as dies, 
and the necessary heating furnaces. The 
abstracts are a little mixed in style, varying 
from phrases without verbs to sentences of 
true Germanic complexity, but the refer- 
ences are fully given, with titles in the 
original language (when not German) as 
well as in German. They are arranged 
according to the Universal Decimal Classifi 
cation. J. P. SaviLie. 


KrvtGer, C. L. ‘Guide Industriel de la C.E.C.A. 


[Industrial Guide to the European Coal and 
Steel Community and its Ancillary Industries] 
Vol. I, 1959. 114 x 8} in., pp 1200 
approx.). 1959, Dortmund. (Price $30.00.) 

This volume is divided into five parts, the 
first of 17 pages entitled ‘Organization of 
the European Communities’ and covering 
the Coal and Steel Community, the Econo- 
mic Community and Euratom, the second 
of 52 pages dealing with the Mining In 
dustry within the European Coal and Steel 
Community, the third of 129 pages with the 
Iron and Steel Industry (here, divided by 
country, the iron and steel undertakings are 
listed and described), the fourth, of nine 
pages only, with the Scrap Trade, and the 
fifth of 546 pages with chemical metal 
lurgical, textile and engineering products, 
divided by country and manufacturer. 
Phere are also about 800 full-page, half-page 
and quarter-page advertisements on art 
paper with a separate index. Every attempt 
has been made to present the descriptions, 
subject headings and so on, in English, 
French, German and Italian; one cannot, of 
course, criticize the other three languages, 
but there is a great deal of clumsy and inac- 
curate English. This slightly distigures an 
otherwise very useful compilation.—J. P. 
SAVILLE. 


‘Herstellung Warmgqewalzter 
Feinbleche. 2 Auflage. 9} x 64 in., pp. 326. 
Illustrated. 1958, Berlin: VEB 
Technik. (Price DM. 24.) 

The first edition of this book on the 
production of hot rolled thin sheet, which 
appeared in 1957, dealt solely with sheet 
mills, taking sheet bars as their raw material 
and reducing them in conventional manner, 
though with all the benefits obtained from 
such developments as mechanical mills and 
the like. Thus the book covered the whole 
flow of production, from sheet bar to the 
rolling stand, the rolls and their mainten- 
ance, the elements of hot rolling and the 
engineering aspects, through to the final 
stages of annealing, pickling and flattening 

This second edition retains the earlier 
material, which is now supplemented by a 
chapter, some fifty pages long, devoted to 
the production of wide sheet on hot strip 
mills. This gives quite a detailed account 
of equipment, working conditions and rated 
outputs. The author’s argument is that 
while the number of strip mills is steadily 
growing—although as yet none exists in 
Eastern Germany—there still remains a 
considerable share of the sheet market 
which can best be met by sheet mills. Fully 
mechanized mills are able to produce 
stainless and other high-grade steels, as 
well as sheets to special dimensions, in an 
economic fashion, especially where order 
sizes are small. If this opinion is tenable, 
then a book of this nature may well be 
considered of value, since it is compre- 
hensive and reasonably well illustrated, 
although few literature references are given. 
Otherwise, if sheet mills become increas- 
ingly uncompetitive and go progressively 
further out of production, then this work 
will become of mainly historical interest. 

A useful compilation of German standards 
for thin sheet is provided, including special 


Verlag 
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grades and methods for theu 
testing.—R. A. Hackina 
Rouiu, F. (Editor). ‘Handbuch der Giesseret- 
Technik’. Erster Band/1 Teil. 104 7¢ in., 
pp. xvi + 892. Illustrated. 1959, Berlin: 
Springer-Verlag. (Price DM. 136 
To describe this work as stupendous is no 
exaggeration, particularly in these days 
when superlatives seem inadequate in the 
realms of science. This magnificent book, 
edited by Professor F. Roll, runs to 880 
pages but is only the first of two parts 
comprising Volume I, The complete work 
promises to have four volumes which must 


physical 


make it the most comprehensive tome ever 
written on Foundry Technology. It is a 
great pity that it is written in German 
which will seriously limit its usefulness in 
Britain. 

The ‘Handbook’ reviews the rapid de- 
velopments which have taken place in the 
ferrous foundry during the last twenty or 
thirty years. Specialists have contributed 
separate sections but the book is not dis- 
jointed because of this. Firstly, we read of 
the developments in the general science of 
metals, then follows basic principles of 
foundry practice, raw materials, testing and 
surface treatments, 
chapter on welding. A generous space is 
devoted to art castings for which the 
German founder is famous. There is a good 
account of moulding materials and a com- 


concluding with a 


prehensive list of properties of Huropean 
sands. The sections on malleable iron and 
steel castings are also well written. Labora- 
tory practice, including chemical and 
spectrographic analysis, is specially fea- 
tured. Although, naturally enough, the 
specialist contributors are all German, they 
have combed the world literature to give 
very complete reviews of their subjects. In 
the index of literature references, a few 
minor errors have escaped the proof reader 
but the presentation in the main text is 
remarkably accurate and thorough. 

The book is well bound and costs about 
ten guineas. Those who can afford such a 
comprehensive work of reference will await 
with pleasurable anticipation the publishing 
of the remaining parts R. V. RIvey. 
ty, A. G. ‘Elements of Physical Metallurgy’. 
2nd ed. Metallurgy and Materials Series. 
9 x 6 in., pp. xvi 528. Lilustrated. 1959, 
Reading, Mass.: Addison-Wesley Publishing 
Co. Ine. (Price $9.50.) 

rhis is a new edition of the text book on 
the fundamentals of physical metallurgy, 
first published in 1951. Intended primarily 
for science, engineering and metallurgy 
students, who are assumed to have some 
knowledge of chemistry ‘and _ physics, 
together with a good grounding in mathe- 
matics, it is designed to be read in con- 
junction with a course of lectures on the 
subject. Its usefulness is not confined to 
such readers, however. Graduates, profes- 
sional engineers and metallurgists wishing 
to know how the subject is expanding and 
jeveloping, will find much to interest them 
in this admirable book, which contains a 
wealth of information, clearly and intelli- 
gently presented with the aid of cleverly 
constructed diagrams and tables. The 


mathematical treatment of some aspects of 
the subject may be found rather difficult, 
but it ean generally be skipped without 
significant loss, because the conclusions 
from the theoretical treatment, and their 
practical applications, are mostly set out 


with commendable clarity. The original 
edition was an excellent ‘digest’ of existing 
knowledge and views concerning the more 
important aspects of physical metallurgy. 
The new edition contains so much new 
material, and the old material has been so 
carefully revised and brought up to date, 
that it is virtually a new book, resembling 
but even better than its predecessor. 
Following a brief introduction, there is a 
chapter, for the benefit of newcomers to the 
subject, tracing the development of metal- 
lurgical knowledge and practice, and out- 
lining typical processes of extracting, 
refining and forming metals. It is followed 
by two chapters (76 pages) on atomic and 
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crystal structures, including an_ intro- Stones’, ‘Milestones’, and ‘Keystones’, this of conveying a single theme in a compre 
ductory treatment of dislocation theory, volume covers the history, composition and hensive manner. The D.S.1.K. should be 
then by 130 pages on phases in metal production of tool-steels, and the develop- congratulated for taking the initiative in 
systems and on the interpretation and ment and economics of the German tool- producing this excellent translation of a 
applications of equilibrium diagrams. After steel industry. The emphasis is greatly on monograph on an interesting and important 
a brief survey of the electrical, magnetic, the latter, and on the individuals, com- phenomenon The appearance of further 
thermal and optical properties of metals, panies and trade-groups concerned, which are publications in this series will be awaited 
there are 80 pages on elasticity, plasticity treated in immense detail. It is by no means with interest by many Western scientists 

and mechanical properties. The remaining a book for metallurgists only, but a deep The monograph describes original re 
130 pages deal with theoretical and practical and wide survey of a metallurgical industry searches 1 » the interaction | adsorption 
aspects of a variety of topics, including which should interest many others.—J. P. betwee ‘formed metals and the surround 
corrosion, diffusion, recrystallization, grain SAVILLE. ing medium containing a surface-active 
growth, age hardening, and the heat treat- 


: Kvutuikow, I. 8., and Popow, I. A [Kulikov agent. Studies on the effect the 
ment of steel.— M.S. FisHer. 


I. S., and Popov, I. A.] ‘Radivaktive Isotope metals, fatigue strength and creey 
‘Handbuch der Hartepriifungen Nach Brinell, in der Metallurgie’. [Translation from the are reported in great detail —in many cases 
Rockwell, Vickers’. 8 x 5} in., pp. 136 + 70. Russian, ‘Primenenie Radioaktivnykh Izoto- using elementary at d rep i methods 
Illustrated. 1959, Esslingen/Neckar: Georg pov v Metallurgii’}. 8 } in., pp. 304. Tlu- of presentation. The work is essentially 
teicherter. (Price DM. 12.50.) strated. 1959, Berlin: VEB Verlag Technik. experimental and only modest, perhaps un 
This little book is in two parts, the first Price DM. 21.) satisfactory, attempts are made to explain 
describing the penetration hardness testing the effects in terms of fundamental concepts 
machines made by the firm of G. Reicherter, Nevertheless, it shows quite conclusively 
under the names of ‘Briviskop’, ‘Briro’, and that the role of a surface-active mediun 
so on, the second reproducing standard cannot be ignored in such fields as metal 
tables relating hardness to diameter of working, lubricatior and =fatigue.-A. H 
impression, load, etc., for Brinell, Vickers MELEKA 
and Rockwell machines.— J. P. SAVILLE. ists in tracer methods but rather for metal- Pot — N. J. —- uhe Geography Mite " and 
Hinstey, J. F. ‘Non-Destructive Testing’. lurgists who wish to become more familiar ~_ “ xX 64 in., pp. 192 a strated. 
8} x 54 in., pp. xxxiv + 495. Lllustrated with this powerful technique a ve London Hutchinson aca 
reas. (Price 10s. 6d 
Professor Pounds, already known to 
Journal readers as the author of ‘The Ruhr’ 
and part-author of Coal and Steel in 
Western Europe’ ee JISI, 1959, 191, 


Jan., 107) has now written a small but 


In this German translation of a Russian 
work, the authors’ aim is to give a systematic 
treatment of the principles underlying the 
use of radioactive isotopes and their appli- 
cation to problems encountered in iron and 
steel making. It is not intended for special- 


1959, London: MacDonald & Evans Ltd. The opening chapters outline the back- 
(Price 75s.) ground of atomic physics which is needed 

The first comment one must make about by one who wishes to apply tracer methods 
this book is that it would be much improved intelligently and with safety. Useful data 
by ruthless editing. The author should have about the more commonly used isotopes are 
decided at the beginning for whom the book also given at this stage. The next section 
was intended, and written in aecordance deals admirably with methods of measure- 
with some assumptions about the technical ment, procedures for calibration and 
standard of the reader. One does not expect methods of allowing for absorption effects 


to find, as on page 81, a step by step solu- in the samy le. As an introduction to practi- 


comprehensive book on the iron and steel 
industry of the world. For his historical 
material he has used and used carefully, well 
tried sources, as his copious hapter 
bibhographies indicate, and he ix 


fully 
al problems the determination of thermo : 
aware of modern economic developments, as 


¢ 
tion of the equation T pdt, nor is there 


lynamical constants such as vapou ‘ 
( 1amMica sta , a ay ess his references to the Dutch works at 


uiden and the French plant at Dunkirk, 
it technical developments, such as 


any justification in a specialist text book for pressure, or cot nts of diffusion is 
half a chapter on the art of report-writing described in some detail. The main part of 
It is a pity too that the author has not the book is devoted the application of 
followed his own dictum on brevity (page tracer techniques in iron and steel works, 
452) for as he says ‘The net result is a both at the laboratory and works production 
certain irritability towards the author .. .’. ; 

T he technical content of the book, how- : Russian and foreign literature of the accordance with its purpose of presenting 
ever, has much of interest to the reader ‘ is reviewed. Topics include the a view of the world’s ferrous industry, ite 
prepared to look more deeply. The art and kinetics of the chemical reactions between present locations and the reasons why it is 
science of industrial radiography is fully metal and slag, the diffusion of iron in acid there, this is an excellent little book.—J. P 
covered and, in common with the rest of the slags, and the reactions between iron oxide SAVILLE 
contents, is well illustrated with line draw- and refractory materials. The book ends ‘Ref 
ings and photogray hs. The treatment of with a chapter on the precautions necessary Di ed by the Joint Refractory Committee of 
ultrasonics and of magnetic and eddy- for the safe handling of radioactive mater the American Iron and Steel Institute and 

current methods of testing is less extensive ials. An extensive bibliography has been The Refractories Institute. 104 

but still adequate. It is useful to find a note further expanded by the editor of the 772 Is 50 pr 1959 

(page 242) on the rationalized m.K.s. system German edition, who has thoughtfully Univ 

of units, since, as the author points out, this added an index. The book is concise and $7.50 

system is not as familiar as the c.g.s. to the makes straightforward reading. It can be This Bibliography for the ten years 

older industrial scientist. The effect is recommended to metallurgists wh lesire 1947-56 is hy wort) successor to the 

marred, however, in the following chapter a more detailed knowledge of the subject. previous vol 

by duplications of units and terms on both T. MuLvey. year period, 1928-47. Over 9500 abstracts 

systems. ; LikuTman, V. I., et al. Effect of a Surface from the periodical literature and U.S. 

A few inaccuracies have occurred in the Active Medium on the Deformation of Metals’. 
book. One micron is not 10-* cm (page 69) [Translation by D.S.1.R. from the Russian, 
and Fig.10.3la is not necessarily a differ ‘Vlizanie Poverkhnestno-Aktivnoi Sredy na refractories, and cover all types of industrial 
entiating circuit as the time constant is Protsessy Deformatsii Vetallov, 1954’). activity. The abstracts (repr 
unspecified. In conclusion one can only 8 x 64 in., pp. viii + 188. Illustrated. eleven. different 

regret that a book of such potential value 1958, London: H.M.S.O. (Price 15s.) United State 

to the ferrous metallurgist and to the 

N.D.T. specialist should have the handicap technological Iron Curtain, by the process authors in alphabetical order. There are 

of an annoying presentation.—B. O. SmiTH of translation, must be welcome by all jumerous cross-references in an extensive 
KossMann, W. ‘Edelstahl’, 84 x 6in., pp. 237. neerned. The literature translated from subject index. Altogether, this is a first 

Illustrated. 1959, Dusseldorf: Verlag Stahl- the Russian may take the form of individual class piece of editorial work of great valu 

eisen m.b.H, (Price D.M. 18.) original papers, abstracts or even complete to all concerned with refractories M. L 

Divided into three sections, ‘Foundation journals. But a monograph is the best means PEARI 
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AcADEMY oF Scrences, U.S.S.R. ‘Biblio AMERICAN IRON AND STEEI NSTITUTE. fests. pp. xxiii 1118. Part 6. Wood, 
grafiya Izdanii Akademit Nauk S.S.S.R. ‘Steel in the Soviet Union’. Report of the Paper, Adhesives, Shipping Containers, 
Tom I (II) Izdaniya Vyshedshie iz Pechati American Delegations Visit, May and June Cellulose, Leather. pp. xxu 1014. Part 7. 
v 1956 (v 1957)’. Bibliography of Publi- 1958. 9 x 6 in., pp. ix 376. Lllustrated. Petroleum Products, Lubricants, Tank 
cations of the Academy of Sciences, New York, 1959. The Institute. (Price Measurements, Engine Tests. pp. xxvi 
U.8.8.R. A Year Book. Vol. I (II). Publi- $5.00.) 1490. Part 8. Paint, Naval Stores, Aromatic 
cations for the year 1956 (1957). 10} x 6} AMERICAN Society FoR TESTING MATERIALS. Hydrocarbons, Coal and Coke, Gaseous 
in., pp. 342 (489). Moscow, 1957, 1958 1958 Book of ASTM Standards including Fuels, Engine Antifreezes. pp. xxviii 4 
The Academy. Transactions’. 9 x 6 in. Illustrated. Part IL. 1602. Part 10. Textiles, Soap, Water, 

‘Advances in Semi-Conductor Science’. Pro- Ferrous Metals (Specifications). pp. xxvii + Atmospheric Analysis, Wax Polishes. pp 
ceedings of the 3rd International Conference 1594. Part 3. Methods of Testing Metals xxvii 1498. Philadelphia, 1959: The 
on Semi-Conductors, University of Rochester, (except Chemical Analysis). pp. xviii + 974. Society 
USA, August 18-22, 1958. 93 x 74 in., pp. Part 5. Masonry Products, Ceramics, ‘Anti-Corrosion Manual’. 1959 edn. 11 x 8} 
553. Illustrated. London, 1959: Pergamon Thermal Insulation, Acoustical Materials, in., pp. xxvii + 326. Illustrated. London, 
Press. (Price £5.) Sandwich and Building Constructions, Fire 1959: Corrosion Prevention and Control. 


continuous casting and oxygen steelmaking, 
which may markedly affect the economic 
pattern, do not receive suflticient considera 
tion. Nevertheless, within its limits and in 


ractories Bibliography, 1947-1956’. Com- 


rsity yf klat t Press 


which covered a twenty- 


foreign patents relate to raw materials, 
manufacture, and properties and uses of 
; ndduced from 
sour 8, two from the 

d nine, including this 
The steady erosion of the scientific and Journal, from tain), are arranged by 
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‘Atlas cur Wéarmebehandlung der Stahle’ 

Erganzung I, (II 114 x 8 in., [85, 83 
Illustrated. Diisseldorf, 1954-1958 
Verlag Stahleisen 


sheets 


BANDSTAHLVEREINIGUNG DUSSELDORF ‘60 

Jahre Bandstahlvereiniqung 1896-1956. 94 
7% in., pp. 48. llustrated. Dusseldorf 

1958: Der Bandstahlvereinigung 

Sarnpin, 1. P. (Editor Metallurgiya (1917 
1957)’. 2 vols. 10 x 63 in pp. 747; 814 
[Nustrated Academy of 
Sciences, Metallurgizdat Price 
43 r.40k.; 47 r. 95k 

BARNETT, ©. 1 Filler Metals for 
9 x 6 in., pp. xi 244. Illustrated 
York, London, 1959: Reinhold Publishing 
Corp., Chapman & Hall Ltd. (Price £2 |6s.) 

Physical Metallurgy 
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pp. 942. Illustrated. London, 1959: Ernest 
Benn Ltd. (Price £6 6s.) 

Ship and Boat Builder Annual Review 1959’. 
9} x 7} in., pp. 390. Illustrated. London, 
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9} 64 in., py 467. Illustrated. Berlin, 
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Automatic 
control 

Is not 
expensive 


r process variables can be interpreted 
as voltages, Honeywell Millivoltmeter Controlle 


will ensure cheaper, safer, more efficient plant operation. 


Curability ...atlow 


Honeywell Pyr-O-Vane Controllers offer \ 


forms with capacities up to 20 amps. 


adjustable pulse-propo! tioning ¢ ontrol. 


Protect-O-Vane safety cut-off instruments, specially 
developed for high temperature safeguard, either 


signal or shut down process at the set point. 
Write or send the tod 


I r Tay " . 
HONEYWELL CONTROLS LIMITED Simple, safe design includes universal case to contain 
Ruislip Road East, Greenford, Middleses 


Please send me measuring and controlling units in separate compartments. 
Specification Sheet S103-1 


(Pyr-O-Vane millivoltmeter controller Plug-in design simplifies inspection and adjustment 
Specification Sheet 8103-2 
(Protect-O-Vane millivoltmeter controllers . speeds change of units. Fail-safe action protects 


automatically against component or power failure 
Nation-wide Service covers choice, installation and 
maintenance of all Honeywell Millivoltmeter Controllers 
Expert advice can be obtained from any of 


Lies 
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iF 
SOLVE YOUR 
DUST & SMOKE 


PROBLEMS 


INTENSIV FILTER 
aaa 


especially designed for the Iron and Steel Industry 


Large filtering plant with 2400 m2 filtering area in 64 filter compart- 
ments, for cleaning brown iron oxide fumes emitted from a pre- 
refining plant dealing with 4 ladles of 50 tons capacity each-part view 
of one half of filter plant 
The range of equipment available in Great Britain are as follows 

INTENSIV — Bag Filter 

INTENSIV — Cyclons 

INTENSIV — Chamber Dedusting 

INTENSIV — Coolers 

INTENSIV - Fans 

INTENSIV - Filtering Bags 


INTENSIV FILTER GMBH LANGENBERG/Rhi'‘d 


Officially appointed representatives in Great Britain 


L. E.. CROOKS 


119 MOORGATE, LONDON, EC2 





Refractories 


for the 
Tron and Steel Industry 


me. i 
i 
if 


Pearson consistent quality refractories 

are available in standard brick sizes in a 

wide range of materials. Special shapes of 
all types also made to order 


Send for full technical information and 
prices. 








FIRECLAY, HIGH ALUMINA, SILLIMANITE AND SILICON CARBIDE 

BRICKS AND SPECIAL SHAPES. INSULATING BRICKS AND CON- 

CRETE. PLASTIC JOINTINGAND PROTECTIVE CEMENTS, 
REFRACTORY CONCRETE AND RAMMING COMPOUNDS 


E. J. & J. PEARSON LIMITED 


FIREBRICK WORKS, STOURBRIDGE 


Telephone: Brierley Hill 77201 
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IS DUST YOUR PROBLEM? 


VISCO have a very special way with automatic 
dust collection for re-processing or disposal 
Output can be increased, production § costs 
lowered, buildings and machines freed from 
residual dust by installing *VISCO-Beth’ auto- 
matic dust collectors. Pneumatically operated 
bag shaking gear now available. If the product ts 
in powder, granular or fibrous form—cut costs by 
consulting THE VISCO ENGINEERING CO 
LTD, STAFFORD ROAD, CROYDON 
Telephone CROYDON 4181 





VISCO-BETH 
Lud (ollectote 
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?1G CASTING with 


Illustration shows a SHEPPARD 240-MOULD DOUBLE 
STRAND PIG CASTING MACHINE installation supplied to 
The Goldendale Iron Co. Ltd., Tunstall, Stoke-on-Trent. 

Full details are available of other SHEPPARD Ingot and Pig 
Casting Machines for producing ingots in Aluminium — Brass 
- Bronze & Gunmetal - Copper - Lead - Zinc and Iron. Full 
particulars on application. 


,-PPARD & SONS LTD BRIDGEND ,;LAM 
SH kK I I A ) c SO! Ss 4 . G ee I . G rE \ 
TEL: A SUBSIDIARY OF HAYES INDUSTRIES (WALES) LTD. GRAMS : 
BRIDGENL 70¢ 5 lines SHEPPARD. BRIDGEND 

LONDON OFFICE: 153 GEORGE STREET, W1—Te/. PADDINGTON 4239 
Representatives in South Wales and Monmouthshire for 
G.W.B. FURNACES LTD.—Electric Melting and Resistance Furnaces and Elects'¢ Control Gear 
BRONX ENGINEERING LTD.—Plate Bending Rolls and Press Brakes. 
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\ Don’t get overheated about heat retention . . . Superlite Vermiculite : 
has put an end to all that -—Vermiculite is used in America for maintaining | 
temperature of steel ingots in transit... and on the Continent, ingots transported in | 
rail wagons lined with Vermiculite during 16 hours of travel only fell from 
900° C. to 700° C. You too can prove its value in your heat problems 
Superlite Vermiculite for your insulating problems — Cheap, easy to handle, 
lignt-in-weight ... 
Make further enquiries today, we’re ready to help you. 


SUPERLITE - 
we VERMICULITE “~ % @ 


ONE OF THE SPOONER GROUP OF COMPANIES 


y y Wii, WII, Wii} Wi MMMM, 
YYyYyyyyyy)s| M||quuguauaau@ad||aMaCsqVqqg@qq" MJ 
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One of the many control boards together with Contactor Sw 


automatic electr 
control desks supplied to The Steel Company of re 
P A.C. and 6$0v. D.C.) 


Wales Limited for the Coiling, Cut up and Auxiliaries, Steel Works, Water Works, Roll- 


ing Mills, Sewaqe 
Finishing Lines at their Abbey Works. 
— ; Gas Works an 


Cranes, Electric Furnace 


May we have your enquiries for steel 
‘ y : ; apie 
works automatic control gear? a haga hmm LAA Lerner 
CITA 


CONTACTOR SWITCHGEAR LTD. 


BLAKENHALL WOLVERHAMPTON - ENGLAND 
Telephone : Wolverhampton 2591 1 /7 Telegrams : TACTORGEAR Wolverhampton 
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BOTTOM-POURING UNDER VACUUM 





FOO 














A water-cooled hemispherical copper stopper is positioned in 
the pouring orifice before the start of the melt. When melting 
begins, liquid metal is solidified immediately on contact with 
the stopper; the resulting plug of metal being kept solid by 
the water cooling supply to the stopper. Before pouring, the 
stopper is swung clear and the plug melted by conduction from 
the melt. The stopper can be replaced immediately after pouring 
since the sealing face remains clean and there are no mating 
faces to require regrinding. The crucible can thus be recharged 
quickly and safely without tear of misrunning 

This unique bottom-pouring technique was used on a 200 ke 
uranium melting furnace constructed by us for the Australian 
Atomic Energy Commission (illustrated) 








By arrangement with the Department of Scientific 
and Industrial Research, The Iron and Steel Institute 
is now publishing monthly a complete English- 
language version of STAL (Stee/), the major Russian 
periodical in the field of iron and steelmaking tech- 
nology. The developments reported in Stal in English 
are of the greatest interest to everyone connected with 
iron and steelmaking. 

The rates of subscription are as follows: 
Annual subscription (12 issues) £20 0 0 
Special subscription to Members ot 

The Iron and Steel Institute £1500 

Postage is extra, at a rate of Is per copy. Single 
copies may be obtained at £200 each (Members 
£1 10 0). 

Orders should be sent to 


The Secretary 
THE IRON AND STEEL INSTITUTE 
4 Grosvenor Gardens, London SW1 
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The new Total Vacuum X-ray Spectrograph PW1540 designed 
for use in conjunction with the Standard Philips high and low 
angle goniometer PW1050 (Products of N. V. Philips, Eindhoven) 

















Quality Control 


through X-ray spectrography 


NOW—DOWN TO MAGNESIUM! 


PHILIPS new Total Vacuum 
Spectrographic Attachment PW 1540 
makes an outstanding scientific advance 
available to industry. The advantages of 
X-ray spectrography (non-destructive, 
rapid, qualitative and quantitative 
analysis) are now extended to all elements 
from uranium down to MAGNESIUM 


Special features of Philips PWI540 Total 
Vacuum Spectrographic Attachment :— 


1. Total Vacuum allowing detectability down 
to magnesium. 


Built-in flow proportional detector 
Crystal changing without breaking vacuum. 


Energy-sensitive probes for pulse-height 
discrimination. 


This application service for industry has 
helped many .. . it may help you too! 


Your most obstinate problem of quality 
control may possibly be solved by the 
unique properties of X-ray spectrography 
Arrangements have been made between 
Research & Control Instruments Limited 
and N. V. Philips, Eindhoven, whereby 
the experience and facilities of the 
world-famous Philips X-ray analysis 
laboratories can be placed at your service. 
The problem will be studied by specialists 
and their conclusions can be discussed in 
your own works. This service is entirely 
free. Write to us now. 


Write for detailed specification to:— 


“ore RESEARCH & CONTROL INSTRUMENTS LTD 


Instrument House - 207 King's Cross Road - London - W.C.1 


Telephone: TERminus 8444 
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Structural Steelwork 
Colliery Arches 
Forging Blooms 
Sections 
Joists 

Slabs 


Works and 

Head Office :— 
FLEMINGTON 
MOTHERWELL 


Phone: - Motherwell 347 

















TELEGRAMS: ALLOY WIDNES a> TELEPHONE: WIDNES 266! 


HIGH SPEED STEEL ALLOYS LTD 


FERRO TUNGSTEN 80/857, 
FERRO VANADIUM 35/80%, 
{LLOYS FERRO MOLYBDENUM 70/75%, 


CALCIUM MOLYBDATE 40/50%, 
FOR MOLYBDENUM BRIQUETTES 55/65%, 
STEELMAKING FERRO TITANIUM 20/25% & 40% 
TUNGSTEN METAL POWDER 9899%, 
MANGANESE METAL 
CHROMIUM METAL 


TUNGSTEN METAL POWDER 
TUNGSTEN CARBIDE VETALS AND POWDERS 
TUNGSTIC OXIDE 


TITANIUM CARBIDE FOR 


AMMONIUM PARA TUNGSTATE TOOL TIPS DRAWING DIES, ETC. 
and other metallic carbides 


Our specification booklet, giving full details of all our products and our quarterly ALLOY Metals 


Review, will be gladly sent on request to us at:— DITTON ROAD, WIDNES, LANCS. 
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have world-wide 
experience in the 


design and construction of 


COKE OVENS 


and by-product plants 


THE 


COPPEE HOUSE 


COPPEE COMPANY (GREAT BRITAIN) LTD 
40P ADILLY, LONDON W./ GLASGOW: 12 
e HYDE PARK 680! 


NEWCASTLE ve 
RPHONE, LONDON 


AS STREET. C2 
Telet 
Telegrams: EVCOPPEE, NC 


CHAMBERS, THE CLOSE 
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IME 


THE MILES 


HYDRAULIC RAM 


GOGGLE VALVE 


An entirely self-contained self-supporting goggle valve with 
exceptional sealing qualities. 
Available for high or low pressures and temperatures. 


For further particulars of these valves and also 


MILES EXPANSION JOINTS, 
HOT BLAST STOVE VALVES 
AND BURNERS 


Write or telephone 


INDUSTRIAL & METALLURGICAL EQUIPMENT LTD. 
76 CANNON STREET, LONDON E.C.4. 
Tel: City 7072 











Special Report 
No. 66 


Sixth Report 
of the Corrosion Committee 


The corrosion of iron and steel costs industry millions of pounds every 
year, and research on the best wavs of saving this money is of the 
highest importance. The Sixth Report of the Corrosion Committee, 
which was founded in 1928, has recently appeared as No. 66 in the 
Institute’s Special Report series; it contains an account of the researches 
carried out during the past twenty years. 

The Report covers the corrosion of iron and steel in air, in soil, and in 
water; it details the results of numerous experiments and recommends 
methods of protection against the many different forms of corrosion. 
Reports of tests carried out to ascertain the corrosion rates of different 
kinds of bare irons and steels all over the world, and of steels protected 
with paint and/or metal coatings, are given. 

Two other interesting researches described in the Report concern the 
corrosion and protection of steel at elevated temperatures up to 350°C, 
and marine corrosion. As a result of the latter, several reliable anti- 
corrosive compositions have been formulated, some of which are in use 
on H.M. ships and the ““Queens’”’. 

The Report, which consists of 228 octavo pages, illustrated with 20 line 
and 21 half-tone figures, and bound in cloth with stiff board covers, 


costs { L oy, od. postage is. od. 


~ and may be obtained from: 


The Secretary, The Iron and Steel Institute, 


4 Grosvenor Gardens, London S.W.1 
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Electrical Aids in Industry 


Light-Sensitive Cells 


What are light-sensitive cells? They are devices 
which can sense and measure changes in the level 
of light or, in some cases, respond to the quality of 
light falling on them. There are various types of 
cell and each has its particular field of use. One of 
the best known is the photo-electric cell. 

What can light-sensitive cells do? A change in the 
amount of light falling on the cell can cause a 
switch, relay or counter to operate. Alternatively, 
the direct indication of the light intensity can often 
allow some other factor to be determined and, if 
required, controlled. They are reliable and require 
little maintenance. Careful installation, as with all 
types of equipment, gives a good reward. 

How can they be used? These cells have many 
applications in industry, for controlling processes, 
for inspection and measurement, for sorting 
material and for safety purposes: 


Counting 
Where objects on a conveyor belt are too soft or 
light to operate a direct mechanical counting device, 
where they are too delicate or freshly painted to 
sustain physical contact or 
i where the articles vary in 
Ps size, a light-sensitive cell 
can be used. This counts 
the objects by interrup- 


B: @ 
“2 ‘ tion of an appropriately 
sited beam of light. 


Hopper or Tank Level Control 

Many forms of feed can be accurately controlled by 
light cells. One important one is for controlling the 
input to a hopper of fluid 

solids such as sand or peas. 

Here, two horizontal light 

beams are required: the 

upper, when interrupted, 

indicates that the hopper 

is fulland stops the supply; 

the lower, when it ceases to be interrupted, indicates 
that the hopper is nearly empty and restarts the flow. 


Package Content 
The level of powder in packages can be checked with 
light cells. The cell is so positioned that when the 


wm oO » 86 
powder is up to the required level, the light reflected 
from the surface of the powder is picked up by the 


cell and causes the carton to be accepted. If not, it is 
rejected. 


Data Sheet No. 8 


Colour Sorting 

The quality of many articles can be gauged by their 
colour—seeds and nut kernels, for 
instance. The objects are fed into 
a tube by means of a vibrator pan 
and fall into the beams of three 
equally spaced light cells which 
scan them from all sides. If the 
object is acceptable it falls into a 
chute carrying it to one conveyor}; 
if its colour is bad it is deflected 
as a reject. 


Guillotine Guard 


Light cells for guarding a 
guillotine or power press 
should be used only as a sup- 
plement to a mechanical guard 
or where the latter is imprac- 
ticable. The interruption of a 
curtain of light by a hand stops 
the machine instantaneously. 





Press Feeding 

Where the rate of feed of strip metal must be suited 
to a varying speed of accept- 

ance by a press, a loop of the 

strip is allowed to sag between 

the feed and the press. When 

the loop reaches a predeter- 

mined depth a light beam is 

interrupted and the slack is 

taken up. 


Processing Objects on the Move 

Many articles are processed while on a conveyor 
line. For instance, where articles are to be sprayed 
while on the conveyor, the >) = 
paint saved by stopping —[———= iy oe 
the gun between articles wit 7] 

will make the device | | 
worthwhile. The same ; 

principle applies in a Zz NS 
bakery to the spraying of Cc] 

baking tins with fat. 


Automatic Door Opening and Closing 

Doors can be caused to open or close by the inter- 
ruption of a beam of light. This has its uses in such 
cases as control of doors on a heating oven or for the 
passage of vehicles in a factory. This 
Y is effected by a light beam on the 
‘ z side from which the approach is 
a .’ made (in many cases, both). When 
“of ‘*, the approach beam is interrupted it 
— opens the door which closes again 

Cj (| after a given time interval. 


--------------- 


For further information, get in touch with 
| your Electricity Board or write direct to the | 
| Electrical Development Association. | 
An excellent series of reference books are | 
| available (8/6 or 9/- post free) on electricity 
and productivity — “Higher Productivity” is | 
an example. E.D.A. also have available on free | 
loan a scries of films on the industrial uses of | 
electricity. Ask for a catalogue. 


| Issued by the Electrical Development Association | 
2 Savoy Hill, London, W.C.2 
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RX ATMOSPHERE 
GENERATORS 





. . produce uniform atmosphere for dry cyaniding gas 
carburizing, 


homogeneous carburizing or carbon restoration heat 





treatment. . 


and provide atmospheres for protecting surfaces during 
bright annealing and clean hardening processes 





SUPPLIED IN UNITS HAVING CAPACITIES FROM 
500 cu. ft. per hr. to 6,500 cu. ft. per hr. 


= TISH FURNACES LTD. 


ASSOCIATED WITH SURFACE COMBUSTION CORPORATION TOLEDO USA 
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57 BLAST FURNACES 
112 HOT BLAST STOVES 


58 STEEL MELTING 
FURNACES 
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BRICKS LAID YEARLY — 12 MILLION 
STAFF — 80 FURNACE BRICKLAYERS 


TATTERSALL 
REFRACTORY CONTRACTORS MI[T[I)| ESRROUGH 


137 SOUTHFIELD ROAD Telephone 2320 
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Tough as the rock 


COR-TEN CAN TAKE IT 


ee aaa % ny 
Sat x E 

Super-tractor shovel shifting rocky overburden (Photograph 

HEREVER you see steel taking savage punishment, by courtesy of Michigan (Great Britain) Limited) 
the chances are it will be SCW Cor-Ten from The 

Steel Company of Wales. 

With good reason. For over the past four years SCW 
Cor-Ten has built up a solid reputation for sheer tough- 
ness. More and more designers and users are specifying 


SCW Cor-Ten where high yield strength and corrosion and 
abrasion resistance are of major importance. ‘iy: 


Cor-Ten is tougher 


@ Weight for weight, the yield strength is 50°/ higher than 
ordinary mild steel 
alternatively: Strength for strength, a saving of 4 of the 


weight is possible RAILWAY ROLLING STOCK 
i : ; AGRICULTURAL AND EARTH-MOVING EQUIPMENT 
@ 4-6 times more resistant to atmospheric corrosion 


' ~~ MINE CARS - POWER STATION INSTALLATIONS 
@ Highly resistant to abrasion and fatigue XY) BARGES AND SMALL CRAFT 


THE STEEL COMPANY OF WALES LIMITED 


ABBEY WORKS, PORT TALBOT, GLAMORGAN TELEPHONE 


Please write to us at the address below for further 
information or for technical assistance in the 
application of SCW Cor-Ten to your products 


PORT TALBOT 3161 
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Scientific Dust Extraction 
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GREENS 


““PARAGLONE”’ 


DUST COLLECTOR 
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Long cell life — high resistance to abrasion and corrosion 
Self compensating pressure equalising system 
Exceptionally high overall collecting efficiency 


Low space, weight and cost ratios per unit volume. 


Send for descriptive brochure No. P908 


Manufactured by the makers of the world famous E. GREEN & SON LTD : WAKEFIELD 


Makers of Economisers for over one hundred years 
GREENS ECONOMISER i 





CONSTABLES 
FLUORITE 


Fluorspar of high calcium 
fluoride and low silica content 
for all metallurgical purposes. 

Export enquiries welcomed. 


Guaranteed quality. 


CONSTABLES (mariock quarsies) LTD 


Members of British Fluorspar Producers Association 


BANK HOUSE THE BRIOGE MATLOCK DERBYSHIRE TELEPHONE MATL<¢ 
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500 B.H.P. Diesel Locomotives working in 
a South African Steel Works: incorporating 
Paxman Diesel Engine, Scoop Control Fluid 
Coupling, “S.S.S. Powerflow” Gear Box. 
Low and High Range. 
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Hudswell, Clarke & Co. Ltd. 


1860-1960 100 YEARS OF LOCOMOTIVE BUILDING 


MAKERS OF ALL TYPES OF STEAM, DIESEL, ELECTRIC AND BATTERY LOCOMOTIVES. 


LOCOMOTIVE ENGINEERS, RAILWAY FOUNDRY, LEEDS, 10 
Telephone: 34771 (6 lines) Cables: LOCO, LEEDS 


London Office: 14 Howick Place, Victoria Street, London S.W.1. 
Telephone: ViCtoria 6786 Telegrams: Hudclar, Sowest, London. Cables: Hudclar, London. 


H.P.5866 
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